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DESCRIPTION 



GATEWAY DEVICE AND METHOD OF PROCESSING SIGNAL IN GATEWAY DEVICE 

TECHNICAL FIELD 

The present invention relates to a gateway device and a 
method of processing a signal in the gateway device, 

BACKGROUND ART 

At present, in mobile communication, not only voice 
communication service, but also packet service including Mail 
and Push, which utilizes mobile communication network functions , 
are provided for a communication terminal such as a mobile phone 
in a mobile communication network and a predetermined 
communication device such as a PDA having communication 
functions. Moreover, in conventional mobile communication ^ 
Web access service is provided for the communication terminal 
or the predetermined communication device in the mobile 
communication network through a specific device in the mobile 
communication network. 

Meanwhile, a gateway device has been proposed to connect 
two different networks. Gateway devices having a protocol 
conversion function between different networks, an automatic 
routing function, a screening function, and a relay function 
for a Push-type service are known. These conventional examples 
are disclosed in Japanese Patent Application Laid-open No. 
11-205370, Japanese Patent Application Laid-open No. 

2000- 78192, Japanese Patent Application Laid-open No. 

2001- 69176, Japanese Patent Application Laid-open No. 11-32058, 
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Japanese Patent Application Laid-open No. 2001^159891, and 
Japanese Patent Application Laid-open No. 2001-168902. 

However, the conventional gateway device only performs 
protocol conversion in a TCP layer as a gateway device to the 
mobile communication network, and relays packets between the 
mobile communication network and an IP network. Accordingly, 
It is necessary to change service in the mobile communication 
network after passing the gateway device. Thus, it has been 
impossible, to perform processes for changing service in the 
gateway device. 

Moreover, in the conventional mobile communication, 
service providing devices such as a location information 
providing device and a charging device are provided for each 
service. Hence, it has been necessary to change the devices 
individually upon a service change. Furthermore, information 
necessary for each service providing device is processed in each 
service providing device to provide service. Thus, it has been 
impossible to manage various services integrally. 

In addition, the service providing device of the 
conventional mobile communication network provides service to 
only a communication terminal or the predetermined 
communication device of the mobile communication network. 
Therefore, it has been impossible to utilize functions of the 
various services in the mobile communication network from a 
communication terminal or a predetermined communication device 
of the IP network. 

DISCLOSURE OP THE INVENTION 

Thereupon, the present invention has been devised in 
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consideration of the above. An object of the present invention 
is to provide a gateway technique which can (1) change the 
functions of the gateway suitably by a function change command 
from a service management device, (2) process information 
necessary for service control device suitably in accordance 
with a service type, (3) perform protocol conversion in an 
application layer corresponding to a service type suitably for 
each service, or (4) provide an application interface to utilize 
various services for the mobile communication network from an 
external network, for a gateway device which is connected 
between the mobile communication network and an external 
network, for example, an IP network, and relays a service 
request signal sent from a communication terminal or a 
predetermined communication device. 

In order to achieve the aforementioned goals, the first 
aspect of the present invention is a gateway device connected 
to a mobile communication network, an external network, and a 
service control device which executes service control based on 
signals received from a communication terminal or a 
predetermined communication device, so as to transmit and 
receive signals to and from the service control device, which 
is summarized by including a receiver configured to receive 
control information required for providing service, from the 
service control device; and an information processor configured 
to perform a predetermined information process based on the 
control information for a signal received from the mobile 
communication network or the external network. 

In the first aspect of the present invention, the 
information processor may include a gateway rule retainer and 
a gateway rule executor. The gateway rule retainer may be 
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configured to retain a gateway rule given through the service 
control device. The gateway rule executor may be configured 
to execute a gateway process by applying the gateway rule to 
signals, which are received from the aervice control device, 
the mobile communication network, the external network, and the 
communication terminal or the predetermined communication 
device contained in the mobile communication network or the 
external network ♦ 

In addition,, ih the first aspect of the present invention, 
the gateway rule includes protocol conversion information on 
protocol conversions which should be executed in the gateway 
rules when packet signals are transferred among the service 
control device, the mobile communication network, and the 
external network; information extraction information on 
information which should be acquired in the gateway device from 
the packet signals transmitted from the service control device, 
the mobile communication device, or the external network; 
packet allocation information on packet allocation performed 
in the gateway device to a connection processor containing a 
network and the communication terminal or the communication 
device for the packet signals transmitted from the service 
control device, the mobile communication network, or the 
external network; and information accumulation information on 
a packet signal which should be accumulated in the gateway 
device among the packet signals transmitted from the service 
control device, the mobile communication network, or the 
external network. The gateway rule executor may be configured 
to execute a protocol conversion process in accordance with the 
protocol conversion information defined by the gateway rule, 
an information extraction process in accordance with the 
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information extraction information^ a packet allocation 
process to the connection processor in accordance with the 
packet allocation information, or an accumulation process of 
the packet signals in accordance with the information 
accumulation information, for the packet signals received from 
the service control device, the mobile communication network, 
the external network, or the communication terminal or the 
predetermined communication device contained in the mobile 
communication network or the external network. • 

Moreover, in the first aspect of the present invention, 
the information processor may include a connection path 
selection rule retainer and a connection path selection rule 
executor. The connection path selection rule retainer may be 
configured to retain a connection path selection rule given 
through the service control device- The connection path 
selection rule executor may be configured to apply the 
connection path selection rule to the signal received from the 
mobile communication network, the external network, or the 
service control device, so as to determine a destination of the 
signal and to transfer the signal to the destination. 

Furthermore, in the first aspect of the present invention, 
the connection path selection rule may include service type 
information on service prepared by the service control device 
or an external network contents and service provider; source 
information of packet signals of a service control device, a 
mobile communication network, an external network, or a 
communication terminal or .a predetermined communication device 
contained in the mobile communication network or the external 
network, which are expected in advance to transmit the packet 
signals; and destination information of the packet signals 
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which are expected in advance to designate as the destination 
of the packet signals by the network or the device. The 
connection path selection rule executor may be configured to 
identify the source information, the destination information, 
and the service type information of the packet signals, to judge 
the destination of the packet signals by applying the 
information described on the connection path selection rule, 
and to transfer the packet signals to the corresponding 
destination, when receiving the packet signals transmitted from 
the service control device, the mobile communication network, 
the external network, or the communication terminal or the 
predetermined communication device contained in the mobile 
communication network or the external network* 

Still furthermore, in the first aspect of the present 
invention, the information processor may include a screening 
policy retainer and a screening policy executor. The screening 
policy retainer can be configured to retain a screening policy 
sent through the service control device. The screening policy 
executer can be configured to apply the screening policy to the 
packet signals received from the mobile communication network, 
the external network, or the communication terminal or the 
pjrQ^^-termined communication device contained in the mobile 
communication network or the external network, so as to judge 
the correctness of the signals and to discard an inappropriate 
packet signal. 

Yet furthermore, in the first aspect of the present 
invention, the screening policy can include information 
indicating a protocol type which allows transfer of the packet 
signals, a port number, and a direction the packet signals flow, 
in the gateway device; information for judging the correctness 
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of an original protocol defined to mutually connect the service 
control device, the mobile conununication network, and the 
external network; and information indicating a limit of packet 
process capabilities of the service control device and the 
gateway device. The screening policy executor can be 
configured to execute a process for judging the protocol type 
and the port nvmvber of the packet signal and the direction the 
packet signals flow and for additionally judging the 
correctness of the original protocol when the packet signal is 
transmitted on the original protocol; a process for 
transferring packet signals, which are allowed to be 
transferred by the screening policy, in the gateway device and 
for discarding packet signals, which are not allowed to be 
transferred, in the gateway device, or a process for discarding 
the packet signal in the gateway device to avoid congestion when 
the packet signals more than the limit of the process 
capabilities of the service control device or the gateway device 
defined by the screening policy are transmitted, when receiving 
the packet signals transmitted from the mobile communication 
network, the external network, or the communication terminal 
or the predetermined communication device contained in the 
mobile communication network or the external network. 

Yet furthermore, in the first aspect of the present 
invention, the information processor may include a signal 
processor. The signal processor may be configured to perform 
protocol conversion on the packet signals received from the 
communication terminal or the predetermined communication 
device of the mobile communication network into signals usable 
in the external network for transferring; and to perform 
protocol conversion on the packet signals received from the 
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communication terminal or the predetermined communication 
device of the external network into signals usable in the mobile 
communication network for transferring. 

Yet furthermore, in the first aspect of the present 
invention, the information processor may include a signal 
processor and a service type information data retainer. The 
information processor can be configured to retain a plurality 
of service type information data corresponding to each of the 
services. The signal processor is configured .to execute a 
predetermined signal process for the signals, based on 
information described on the service type information data 
corresponding to service type information included in the 
signals received from the service control device, the mobile 
communication network, the external network, or the 
communication terminal or the predetermined communication 
device contained in the mobile communication network or the 
external network. 

The second aspect of the present invention is a gateway 
device connected to a mobile communication network, an external 
network, and a service control device which executes service 
based on signals received from a communication terminal or a 
predetermined communication device, so as to transmit and 
receive signals to and from the service control device, which 
is summarized by including a signal converter configured to 
convert a signal, of which destination is the service control 
device among signals from the mobile communication network, the 
external network, or the communication terminal or the 
predetermined communication device contained in the mobile 
communication network or the external network, into a signal 
corresponding to a service type executed in the service control 
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device, so as to transmit the signal to the service control 
device, to receive control information and service process 
results processed in the service control device, and to perform 
inverse conversion of the signal conversion; a signal exchanger 
configured to exchange signals between the signal converter and 
the mobile communication network or the external network 
containing the communication terminal or the predetermined 
communication device. 

In the second aspect of the present invention, the signal 
exchanger can be configured to define individual service 
control device interfaces for each of the service types for the 
service control device, to transfer the signal converted in the 
signal converter to the service control device through a 
corresponding service control device interface among the 
service control device interfaces, to performs, in the signal 
converter, the inverse conversion on the signal received from 
the service control device through one of the service control 
device interfaces, and to transmit the signal to a network, a 
communication terminal, or a communication device of the 
service request source « 

Moreover, in the second aspect of the present invention, 
the signal exchanger may include a service type identifier. The 
service type identifier can be configured to define individual 
network interfaces for each of the service types which the 
service control device can provide, to receive a service request 
signal from the mobile communication network, the external 
network, the communication terminal or the predetermined 
communication device contained in the mobile communication 
network or the external network, to exchange the service request 
signal to the signal converter through the network interfaces 
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corresponding to the service types, and to transmit a received 
signal, on which the inverse conversion has been performed in 
the signal converter, to the network, the communication 
terminal or the communication device of the service request 
source through one of the interfaces* 

The third aspect of the present invention is a method of 
processing a signal in a gateway device connected to a mobile 
communication network ^ an external network, and a service 
control device which executes service baaed on a signal 
transmitted from a communication terminal or a predetermined 
communication device, so as to transmit and receive a signal 
to and from the service control device, which includes a step 
for receiving and retaining a signal defining various rules or 
policies distributed from the service control device; a step 
for judging a service type and a destination requested by a 
service request signal by the various rules or policies 
distributed from the service control device for the service 
request signal received from the mobile communication network 
or the external network; and a step for performing protocol 
conversion for the service request signal in accordance with 
a corresponding service type, and transmitting the service 
request signal to a corresponding destination « 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG^^JL^is a block diagram of a service providing system 
according to an embodiment of the present invention. 

FIG. 2 is a block diagram showing the function 
configuration of a mobile communication network - IP network 
gateway device in a service providing system according to a 
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first embodiment of the present invention. 

FIG. 3 is a block diagram showing the function 
configurations of a mobile communication network - IP network 
service control device and a mobile communication network - IP 
network service management device in the service providing 
system according to the first embodiment of the present 
invention - 

FIG* 4 is a configuration diagram of a mesh-type network 
employing the service providing system according to the first 
embodiment of the present invention. 

FIG. 5A is a protocol ^tack diagram of a control signal 
between a mobile communication network - IP network gateway 
device and the mobile communication network - IP network service 
control device in the service providing system according to the 
first embodiment of the present invention. 

FIG. 5B is a protocol stack diagram of contents signals 
between the mobile communication network - IP network gateway 
device and the mobile communication network - IP network service 
control device in the service providing system according to the 
first embodiment of the present invention, 

FIG. 6A is a protocol stack diagram of control signals 
among the mobile communication network - IP network gateway 
device, the mobile communication terminal^ and the IP network. 

FIG- 6B is a protocol stack diagram of contents signals 
among the mobile communication network - IP network gateway 
device, the mobile communication terminal, and the IP network 
in the service providing system according to the first 
embodiment of the present invention. 

FIG. 7 is an explanatory view showing a routing process 
by the mobile communication network in the service providing 
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system according to the first embodiment of the present 
invention, when the mobile communication terminals are 
connected to the IP network contents and service providers . 

PIG, 8 is an explanatory view showing the communication 
configurations from the mobile communication terminal as well 
as the IP network contents and service provider to the service 
providing system according to the first embodiment of the 
present invention* 

FIG. 9 is a sequence diagram showing the process for 
concealing user information in communication between the mobile 
communication terminal and the IP network contents and service 
provider, via the service providing system according to the 
first embodiment of the present invention, 

FIG. 10 is a sequence diagram showing the management 
function of the mobile communication network - the IP network 
gateway device for the mobile communication network - the IP 
network service management device in the service providing 
system according to the first embodiment of the present 
invention • 

FIG. 11 is a sequence diagram showing the process of Push 
service from the IP network contents and service provider to 
the mobile communication terminal, via the service providing 
system according to the first embodiment of the present 
invention . 

FIG,^ 12 is an explanatory view showing the operation for 
providing service from the mobile communication network - IP 
network service control device to the mobile cohununication 
network or the IP network, in the service providing system 
according to the first embodiment of the present invention, 

FIG. 13 is an explanatory view showing the gateway 
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operation of the mobile communication network - IP network 
gateway device in the service providing system according to the 
first embodiment of the present invention • 

FIG. 14 is an explanatory view showing the protocol 
conversion function of the mobile communication network - IP 
network gateway device in the service providing system 
according to the first embodiment of the present invention, 

FIG- 15 is an explanatory view of an original header of 
a packet used for mutual communication among the mobile 
communication network - IP network gateway device and the mobile 
communication terminal as well as the IP network, in the service 
providing system according to the first embodiment of the 
present invention. 

FIG^^l^is an explanatory view showing functions of a 
protocol conversion example 1 of the mobile communication 
network - IP network gateway device in the service providing 
system according to the first embodiment of the present 
invention , 

FIG.a2-.i8 an explanatory view showing functions of a 
protocol conversion example 2 of the mobile communication 
network - IP network gateway device in the service providing 
system according to the first embodiment of the present 
invention, 

FIG. 18 is an explanatory view showing functions of a 
protocol conversion example 3 of the mobile communication 
network - IP network gateway device in the service providing 
system according to the first embodiment of the present 
invention. 

FIG.^J^ is an explanatory view showing functions of a 
protocol conversion example 4 of the mobile communication 
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network - IP network gateway device in the service providing 
system according to the first embodiment of the present 
invention . 

PIG. 20 is a flow chart of a service utilization program 
of the IP network contents and service provider utilizing the 
functions of the service providing system according to the first 
embodiment of the present invention. 

FIG. 21 is a block diagram showing the function 
configuration^of a mobile communication network - IP network 
gateway device in a service providing system according to a 
second embodiment of the present invention • 

FIG, 22 is a block diagram showing the function 
configurations of a mobile communication network - IP network 
service control device and a mobile communication network - IP 
network service management device in the service providing 
system according to the second embodiment of the present 
invention . 

PIG . 23 is a view showing an example of a format of a signal 
sent to the mobile communication network - IP network gateway 
device in the service providing system according to the second 
embodiment of the present invention. 

FIG. 24 is an explanatory view showing a protocol 
conversion process and a signal process performed in accordance 
with a service type by the mobile communication network - IP 
network gateway device in the service providing system 
according to the second embodiment of the present invention, 

FIG. ^25, is an explanatory view showing a protocol 
conversion process and a signal process performed in accordance 
with a service type and a destination by the mobile 
communication network - IP network gateway device in the service 
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providing system according to the second embodiment of the 
present invention, 

BEST MODES FOR CARRYING OUT THE INVENTION 

Hereinafter, first and second embodiments of the present 
invention are detailed based on the drawings . Note that a third 
generation mobile coiranunication network (IMT - 2000 network) 
and an IP network are described as examples of a mobile 
communication network and an external network, respectively. 
Moreover, in the present specification, an IP network contents 
and service provider indicate a server system which is connected 
to the external network such as the IP network and distributes 
contents and services . 

(First Embodiment) 

A service providing system according to the first 
embodiment of the present invention shown in FIGS. 1 to 3 is 
configured by a mobile communication network - IP network 
gateway device 10, a mobile communication network - IP network 
service control device 20, and a mobile communication network 
- IP network service management device 30. 

As shown in FIG. 1, in the service providing system 
according to the present embodiment, the mobile communication 
network - IP network service control device 20 is connected to 
serve as an upper layer of the mobile communication network - 
IP network gateway device 10, and the mobile communication 
network - IP network service management device 30 is connected 
to serve as a further upper layer thereof. Thus, the service 
providing system takes a three-'layer configuration as a whole, 
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a gateway function layer, a service control function layer, and 
a service management function layer from the lower layer. 

The mobile communication network' - IP network gateway 
device 10 is connected to the mobile communication network - 
IP network service control device 20 and the mobile 
communication network - IP network service management device 
30. The mobile communication network - IP network gateway 
device 10 receives and stores various rules sent from the mobile 
communication network - IP network service management device 
30 through the mobile communication network - IP network service 
control device 20* The mobile communication network - IP 
network gateway device 10 follows the various rules to execute 
the under-mentioned protocol conversion process and other 
gateway functions (gateway process) . 

Moreover, the mobile communication network - IP network 
gateway device 10 has means for containing a mobile 
communication network 100 and an IP network 200 (a mobile 
communication network connection processing unit 12-1 and an 
IP network connection processing unit 12-2) • The mobile 
communication network - IP network gateway device 10 contains 
the mobile communication network - IP network service control 
device 20, the mobile communication network 100, and the IP 
network 200, performs various protocol conversions for IP 
packets (packet signals) sent from these three, and transfers 
the IP packets to a predetermined destination. 

Note that the mobile communication network - IP network 
service control device 20 , the mobile communication network 100 , 
and the IP network 200 are connected to the mobile communication 
network - IP network gateway device 10, and they are able to 
send and receive the IP packets to and from other network as 
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well as a communication terminal and a communication device 
which are contained in the other network only through this 
mobile communication network - IP network gateway device 10. 

In addition, as shown in FIG. 8, the mobile communication 
network - IP network gateway device 10 executes a predetermined 
service providing process corresponding to IP packets sent from 
a communication terminal or a predetermined communication 
device {e.g., a mobile communication terminal 300 such as a 
mobile phone) of the mobile communication network 100 and IP 
packets sent from a communication terminal or a predetermined 
communication device (e.g. IP network contents and service 
provider 400) of the IP network 200, complements the mobile 
communication network functions , and provides enhanced packet 
service to the communication terminal or the predetermined 
communication device of the mobile communication network 100 
or the communication terminal or the predetermined 
communication device of the IP network 200. 

The mobile communication network - IP network gateway 
device 10 in the service providing system according to the 
present embodiment includes an information processing unit 11 
and connection processing units 12-1, 12-2, and 12-3 as shown 
in PIG. 1- 

The information processing unit 11 includes a signal 
processing unit 111, an information 

ejctracting/transf erring/accumulating unit 112, a connection 
path selecting unit 113, a mobile communication network 
protecting unit 114, and the like. 

The connection processing units 12-1, 12-2, and 12-3 are 
configured to be connected to the mobile communication network 
100, the IP network 200, and the mobile communication network 
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- IP network service control device 20, respectively. 

All signals which are transmitted in the mobile 
communication network - IP network gateway device 10 pass 
through the information processing unit 11. In addition, the 
signals are transmitted and received to and from each connection 
destination in the connection processing units 12-1 to 12^3 
independently • 

The signal processing unit 111 in the information 
processing unit 11 in the mobile communication network - IP 
network gateway device 10 converts the IP packets sent from the 
communication terminal , the predetermined communication 
device, or the predetermined connection device (not shown) of 
the mobile communication network 100, into usable signals for 
the IP network 200- 

Moreover, the signal processing unit 111 converts the IP 
packets sent from the communication terminal or the 
predetermined communication device of the IP network 200, into 
the usable signals in the mobile communication network 100. 

The signal processing unit 111 includes a signal type 
identifying unit 1111 for these functions- For example, the 
signal type identifying unit 1111 differentiates (1) contents 
signals sent and received to and from a user from (2) control 
signals for communication control, communication network 
control, or the like such as communication connection or 
communication disconnection occurred when the contents signals 
are transmitted and received, or the like. The signal 
processing unit 111 performs the signal process corresponding 
to (1) the contents signals and (2) the control signals 
identified by the signal type identifying unit 1111, and causes 
the mobile communication network 100 and the IP network 200 to 
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be mutually connected in respect to the contents signals and 
control signals. 

The information extracting/transferring/accumulating 
unit 112 in the same information processing unit 11 performs 
an information extracting process, a transferring process (a 
packet allocating process) , or an information accumulating 
process, based on the IP packets sent from the communication 
terminal, the predetermined coinmiini cation device, or the 
connection device (not shown) of the mobile communication 
network 100 and the IP packets sent from the communication 
terminal or the predetermined communication device of the IP 
network 200* 

Moreover, the information 

extracting/ transferring/accumulating unit 112 functions to 
perform the information extracting process, the transferring 
process (the packet allocating process) , or the information 
accumulating process in the upper layer for the received IP 
packets . 

For these functions, the information 

extracting/transferring/accumulating unit 112 includes a 
gateway rule retaining unit 1121, a gateway rule executing unit 
1122, and a packet destination identifying unit 1123. 

The gateway rule retaining unit 1121 is configured to 
retain gateway rules relating to information extraction, 
transfer, and accumulation based on the IP packets. Herein, 
the gateway rules are generated by a gateway rule generating 
unit 305 of the mobile communication network - IP network 
service management device 30, and are distributed by a gateway 
rule distributing unit 306, 

Furthermore, the gateway rules include; 
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(1) definition information (protocol conversion 
information) on protocol conversion which should be executed 
in the mobile communication network - IP network gateway device 
10 for the IP packet transfer among the mobile communication 
network - IP network service control device 20, the mobile 
communication network 100, and the IP network 300? 

(2) definition information (information extraction 
information) on information that should be acquired (extracted) 
from the IP packets sent from the mobile communication network 

- IP network service control device 20, the mobile communication 
network 100, or the IP network 200, in the mobile communication 
network - IP network gateway device 10; 

(3) definition information (packet allocation information) 
on packet allocation, which is performed in the mobile 
communication - IP network gateway device 10^ to each network 
and each connection processing unit 12-1 to 12-3 containing the 
communication terminal or the communication device, for the IP 
packets sent from the mobile communication network - IP network 
service control device 20, the mobile communication network 100, 
or the IP network 200; and 

(4) definition information (information accumulation 
information) on IP packets that should be accumulated in the 
mobile communication network - IP network gateway device 10, 
among the IP packets sent from the mobile communication network 

- IP network service control device 20 , the mobile communication 
network 100, or the IP network 200. 

Furthermore, the gateway rule executing unit 1122 is 
configured to take out the gateway rules retained by the gateway 
rule retaining unit 1121 , and to apply the corresponding gateway 
rules so as to execute a gateway process. For example, the 
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gateway rule executing unit 1122 is configured to perform an 
information extraction process, a transferring process (packet 
allocation process) , or an accumulating process based on the 
IF packets. 

Specifically, the processes executed by the gateway rule 
executing unit 1122 for the IP packets received from the mobile 
communication network - IP network service control device 20 
or the communication terminal or the predetermined 
communication device 300 or 400 of the mobile communication 
network 100 or the IP network 200 include: 

a protocol conversion process in accordance with the 
protocol conversion information defined by the gateway rules; 

an information extracting process in accordance with 
information extraction information; 

a packet allocating process to each connection processing 
unit 12-1 to 12-3 in accordance with the packet allocation 
information; and 

an accumulating process of the packets in accordance with 
the information accumulation information. 

The information extracting/transferring/accumulating 
unit 112 may be configured to identify a destination of the IP 
packets sent from the communication terminal or the 
predetermined communication device of the mobile communication 
network 100, and a destination of the TP packets sent from the 
communication terminal or the predetermined communication 
device of the IP network 200 by the packet destination 
identifying unit 1123. The information 

extracting/transferring/accumulating unit 112 may be 
configured to transfer the IP packets to the any of the 
destinations, the mobile communication network 100, the IP 
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network 200, the mobile coiranunicatlon network - IP network 
service control device 20, or the mobile coiwnuni cation network 
IP network service management device 30^ based on the 
identification results. 

In the case of routing the IP packets sent from the 
conununication terminal or the predetermined communication 
device of the mobile communication network 100 and the IP 
packets sent from the communication terminal or the 
predetermined communication device of the IP network 200, the 
connection path selecting unit 113 in the same information 
processing unit 11 performs the routing combining the routing 
of the mobile communication network 100 and the routing of the 
IP network 200 between the mobile communication network 100 and 
the IP network 200, 

For this function, the connection path selecting unit 113 
includes a connection path selection rule retaining unit 1121 
and a connection path selection executing unit 1122. 

The connection path selection rule retaining unit 1121 
is configured to retain connection path selection rules 
corresponding to connection path selection. Herein, the 
connection path selection rules are generated by the connection 
path selection rule generating unit 303 of the mobile 
communication network - IP network service management device 
30, and distributed by the connection path selection rule 
distributing unit 305 of the mobile communication network - IP 
network service management device 30 through the mobile 
communication network - IP network service control device 20. 

Furthermore, the connection path selection rules 
include : 

(1) service type information" indicating a service type 
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prepared in the mobile coirununication network - IP network 
service control device 20 or the contents and service provider 
400 of the side o£ the IP network 200; 

(2) packet source information" indicating the mobile 
communication network - IP network service control device 20, 
which is expected to send the IP packets, or the communication 
terminal or the predetermined communication device 300 or 400 
contained in the mobile communication network 100 or the IP 
network 200; and 

(3) ^IP packet destination information" which is expected to 
be designated by the mobile communication network - IP network 
service control device 20, which transmits the IP packets, or 
the communication terminal or the predetermined communication 
device 300 or 400 contained in the mobile communication network 
100 or the IP network 200. 

Moreover, the connection path selection executing unit 
1122 is configured to take out the connection path selection 
rules retained by the connection path selection rule retaining 
unit 1131, and to execute the connection path selection based 
on the connection path selection rules. 

In other words, the connection path selection executing 
unit 1122 applies the connection path selection rules to the 
IP packets received from the mobile communication network 100, 
the IP network 200, the mobile communication network - IP 
network service control device 20, the communication terminal 
or the predetermined communication device 300 or 400 of the 
mobile communication network 100 or the IP network 200, so as 
to determine the destination of the IP packets, and to transfer 
the IP packets to the destination. 

Specifically, the process executed by the connection path 
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selection rule executing unit 1132 includes identifying '^IP 
packet source information", ''IP packet destination 
information", and **service type information'', which are 
included in the IP packets upon receipt of the IP packets 
transmitted from the mobile communication network - IP network 
service control device 20 as well as the communication terminal 
or the predetermined communication device 300 or 400 of the 
mobile communication network 100 or the IP network 200 , applying 
information described in the connection path selection rules 
so as to determine the destination of the IP packets (e.g. , the 
network 100, 200 or the device 20) , and sending the IP packets 
through the connection processing unit 12-1 to 12-3 
corresponding to the destination* 

In addition, a mobile communication network protecting 
unit 114 in the information processing unit 11 is configured 
to perform the receipt limitation or receipt rejection on the 
mobile communication network 100 for the IP packets transmitted 
from the communication terminal or the predetermined 
communication device of the IP network 200. 

For this function, the mobile communication network 
protecting unit 114 includes a screening policy retaining unit 
1141, a screening policy executing unit 1142, and a 
limited/rejected packet history saving unit 1143, 

The screening policy retaining unit 1141 is configured 
to retain screening policies for performing the receipt 
limitation or receipt rejection on the IP packets . Herein, the 
screening policies are generated by a screening policy 
generating unit 307 of the mobile communication network - IP 
network service management device 30, and are distributed by 
a screening policy distributing unit 308 of the mobile 
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communication network - IP network service management device 
30. 

Moreover, the screening policies include: 

(1) information indicating a '^protocol type" , a ^port number" , 
and a ^direction packet signals flow", which allow the transfer 
of the IP packets in the mobile communication network - IP 
network gateway device 10; 

(2) information for judging the correctness of an original 
protocol defined for . mutually connecting the mobile 
communication network - IP network service control device 20, 
the mobile communication network 100, and the IP network 200; 
and 

(3) information indicating the limit of the IP packet process 
capabilities of the mobile communication network - IP network 
service management device 30, the mobile communication network 
- IP network service control device 20, and the mobile 
communication network - IP network gateway device 10* 

Meanwhile, the screening policy executing unit 1142 
applies the screening policies taken out from the screening 
policy retaining unit 1141 to the IP packets received from the 
mobile communication network 100, the IP network 200 or the like, 
so as to judge the correctness of the packets, and to execute 
the receipt limitation or the receipt rejection. For example, 
the screening policy executing unit 1142 discards inappropriate 
IP packets* 

Specifically, the processes executed by the screening 
policy executing unit 1142 include: 

(1) process for identifying the "protocol type", the "port 
number", and the "direction IP packets flow" of the IP packets 
based on the IP packets transmitted from the communication 
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terminal or the predetermined communication device 300 or 400 
of the mobile communication network 100 or the IP network 200, 
and further judging the correctness of the original protocol 
when the IP packets are transmitted on the original protocol; 

(2) process for transferring the IP packets, which are 
allowed to be transferred by the screening policies, in the 
mobile communication network - IP network gateway device 10, 
and discarding the IP packets, which are not allowed to be 
transferred, .in the mobile communication network - IP network 
gateway device 10; and 

(3) process for discarding the IP packets in the mobile 
communication network - IP network gateway device 10 so as to 
avoid the congestion, when the IP packets more than the limit 
of the process capabilities of the mobile communication network 
- IP network service management device 30, the mobile 
communication network - IP network service control device 20, 
or the mobile communication network - IP network gateway device 
10 are transmitted, in which the limit is defined by the 
screening policies , 

The limited/ rejected packet history saving unit 1143 is 
configured to save the IP packets and the histories thereof, 
on which the screening policy executing unit 1142 has performed 
the receipt limitation or the receipt rejection. 

From the above functions, as shown in FIG. 8, it is 
possible for the mobile communication network - IP network 
gateway device 10 to connect the contents and service provider 
400 to the side of the IP network 200 by the connection processing 
unit 12-2, to select only the IP packets of which destination 
is the contents and service provider 400 connected by the 
connection processing unit 12-2 among the IP packets 
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transmitted from the communication terminal or the 
predetermined communication device 300 of the mobile 
communication network 100 by the packet destination identifying 
unit 1123, and to transfer the IP packets to the contents and 
service provider 400 by the information 
extracting/transferring/accumulating unit 112. 

In addition, by transferring the IP packets transmitted 
from the contents and service provider 400 to the communication 
terminal or the predetermined communication device 300 of the 
mobile communication network 100 designated by the contents and 
service provider, the mobile communication network - IP network 
gateway device 10 can provide predeteannined contents and 
services for the contents and service provider 400 in the IP 
network 200 connected to the mobile communication network 100 
and the communication terminal or the predetermined 
communication device of the mobile communication network 100. 

The mobile communication network - IP network service 
control device in the service providing system according to the 
present embodiment performs service control corresponding to 
the IP packets transmitted from the communication terminal or 
the predetermined communication device of the mobile 
communication network 100 through the mobile communication 
network - IP network gateway device 10 and the IP packets 
transmitted from the communication terminal or the 
predetermined communication device of the IP network 200 
through the mobile communication network - IP network gateway 
device 10, and sends the control results to a request source 
through the mobile communication network - IP network gateway 
device 10. 

As shown in FIG, 3, the mobile communication network - 
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IP network service control device 20 Includes a service contents 
definition retaining unit 201, a service contents definition 
executing unit 202, an information restoring unit 203, and a 
service providing unit 204. 

The service contents definition retaining unit 201 is 
configured to retain service contents definitions distributed 
from the mobile communication network - IP network service 
management device 30, The service contents definition 
executing unit 202 is configured to execute the service contents 
definitions retained in the service contents definition 
retaining unit 201. 

The information restoring unit 203 is configured to 
restore information relating to the upper layer corresponding 
to the IP packets^ in accordance with the information based on 
the IP packets extracted and transferred by the information 
extracting/transferring/accumulating unit 112 of the mobile 
communication network - IP network gateway device 10. 

The service providing unit 204 is configured to perform 
a predetermined service providing process by causing the 
service contents definition executing unit 202 to perform the 
execution in accordance with the contents of the information 
restored by the information restoring unit 203. 

The mobile communication network - IP network service 
management device 30 in the service providing system according 
to the present embodiment manages the mobile communication 
network - IP network gateway device 10 and the mobile 
communication network - IP network service control device 20 . 

As shown in FIG. 3, the mobile communication network - 
IP network service management device 30 includes a service 
contents definition generating unit 301, a service contents 
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definition distributing unit 302, a connection path selection 
rule generating unit 303, a connection path selection rule 
distributing unit 304, a gateway rule generating unit 305, a 
gateway rule distributing unit 306, a screening policy 
generating unit 307, and a screening policy distributing unit 
308. 

The service contents definition generating unit 301 is 
configured to generate the service contents definitions which 
define the service (process) contents provided in the mobile 
communication network - IP network service control device 20. 

The service contents definition distributing unit 302 is 
configured to distribute the service contents definitions 
generated in the service contents definition generating unit 
301, to the mobile communication network - IP network service 
control device 20- 

The connection path selection rule generating unit 303 
is configured to generate the connection path selection rules 
corresponding to the connection path selection between the 
mobile communication network 100 and the IP network 20. The 
connection path selection rule generating unit 303 can generate 
new connection path selection rules in accordance with the 
commands from an external network administrator. 

The connection path selection rule distributing unit 304 
is configured to distribute the connection path selection rules 
generated by the connection path selection rule generating unit 
303, to the mobile communication network - IP network gateway 
device 10. 

In addition, the gateway rule generating unit 305 is 
configured to generate the gateway rules relating to the 
information extraction, transfer, and accumulation based on the 
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IP packets. 

The gateway rule distributing unit 306 is configured to 
distribute the gateway rules generated by the gateway rule 
generating unit 305, to the mobile communication network - IP 
network gateway device 10. 

Moreover^ the screening policy generating unit 307 is 
configured to generate the screening policies relating to the 
receipt limitation and the receipt rejection on the IP packets . 

The screening policy distributing unit 308 is configured 
to distribute the screening policies generated by the screening 
policy generating unit 307 , to the mobile communication network 

- IP network gateway device 10. 

FIG- 4 shows a connection conceptual view of the mobile 
communication network - IP network gateway device 10 , the mobile 
communication network - IP network service control device 20, 
and the mobile communication network - IP network service 
management device 30, In practice, as shown in FIG. 4, the 
plurality of mobile communication network - IP network gateway 
devices 10 configure a gateway function layer. The plurality 
of mobile communication network - IP network gateway devices 
10 are connected by a mesh- type network configuration. By 
taking this connection configuration, the gateway function 
layer achieves load distribution and risk distribution. 

Similarly, the plurality of mobile communication network 

- IP network service control devices 20 configure a service 
control function layer. Between the gateway function layer and 
the service control function layer, the mobile communication 
network - IP network gateway devices 10 and the mobile 
communication network - IP network service control devices 20 
are connected by the mesh-type network configuration. 
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Accordingly, the load distribution and the risk distribution 
are achieved between the gateway function layer and the service 
control function layer. Note that the plurality of mobile 
communication network - IP network service control devices 20 
in the service control function layer are connected to a common 
mobile communication network - IP network service management 
device 30. 

FIGS- 5A and 5B show protocol stacks relating to protocol 
conversion between the mobile communication network - IP 
network gateway device 10 and the mobile communication network 
- IP network service control device 20, which is executed by 
the signal processing unit 111 of the mobile communication 
network - IP network gateway device 10. FIGS. 6A and 6B show 
protocol stacks relating to the protocol conversion between the 
mobile communication network 100 and IP network 200. 

By performing the appropriate protocol conversion in the 
signal processing unit 111, the mutual communication is 
achieved between the mobile communication network 100 and the 
IP network 200, which has conventionally been impossible to be 
achieved. 

In the mobile communication network - IP network gateway 
device 10 in the present embodiment, protocol conversion is 
performed on both control signal communication and contents 
signal communication between the mobile communication network 
100 and the IP network 200 . In the mobile communication network 
IP network gateway device 10, by implementing the mutual 
conversion function of control signal protocol, it is possible 
to mutually control the operation between the mobile 
communication network 100 and the IP network 200 as if it were 
part of the networks. Moreover, in the mobile communication 
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network - IP network gateway device 10, by implementing the 
mutual conversion function of the contents signal protocol, it 
is possible to send and receive a contents signal between the 
mobile communication network 100 and the IP network 200. 

FIG. 7 shows a network configuration example of the 
connection between the mobile communication network 100 and the 
IP network 200 by using the mobile communication network - IP 
network gateway device 10. The mobile communication terminal 
300 can be located in an arbitrary region and be freely connected 
to the mobile communication network 100. In addition, the IP 
network contents and service provider 400 existing in an 
arbitrary region are contained by the connection processing 
unit 111 of the mobile communication network - IP network 
gateway device 10 existing in the region, and connected to the 
mobile communication network 100, Mobile communication 
network - IP network gateway devices #1 (10-1) , #2 (10-2) , and 
(#3) exist in regions „, „, and respectively. Thereafter, 
IP network contents and service (C/S) providers #1 (400-1) to 
#3 (400-3) are contained in the mobile communication network 
- IP network gateway devices #1 (10-1) , #2 (10-2) , and #3 (10-3), 
respectively. 

As indicated by (i) of FIG. 7, a mobile communication 
terminal 300A located in a present region A is connected to the 
IP network contents and service provider #3 (400-3) existing 
in the region At this time, the mobile communication 

terminal 30 OA is connected to the mobile communication network 
100 through a BS (Base Station) in a region A where the mobile 
communication terminal 300A is located. 

The mobile communication network 100, which has accepted 
the connection from the mobile communication terminal 30 OA, 
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identifies the IP network contents and service provider #3, 
which is the connection destination designated by the mobile 
communication terminal 30 OA. Then, the mobile communication 
network 100 performs the routing to the region „ where the mobile 
communication network - IP network gateway device #3 (10-3) 
containing the contents and service provider #3 which is the 
connection destination exists, in the mobile communication 
network 100- Thereafter, the mobile communication network 100 
transmits a signal to the mobile communication network - IP 
network gateway device #3 (10-3) . 

The mobile communication network - IP network gateway 
device #3 (10-3) , which has received the signal, identifies that 
the IP network contents and service provider #3 (400-3) is the 
destination of the received IP packets by using the packet 
destination identifying unit 1123. 

After identifying the destination, the mobile 
communication network - IP network gateway device #3 (10-3) 
selects a connection path to the IP network contents and service 
provider #3 (400-3) by using the connection path selecting unit 
113. After performing a predetermined signal process on the 
signal by using the signal processing unit 111, the information 
extracting/transferring/accumulating unit 112 transmits a 
signal to the IP network contents and service provider #3 
(400-3) . 

The IP network contents and service provider #3 (400-3) , 
which is the connection destination, is contained in the mobile 
communication network - IP network gateway device #3 (10-3) , 
and it is possible to transmit a signal directly . In other words , 
by utilizing the routing function of the existing mobile 
communication network 100, a routing amount is reduced in the 
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mobile coroitiunication network - IP network gateway device 10 of 
the present invention and the IP network 200. 

As shown in PIG. 8, the mobile communication network 100 
has a three-layer structure, a service management layer 101, 
a service control layer 102, and a gateway layer 103. 

The mobile communication network - IP network gateway 
device 10 is associated with the mobile communication network 
- IP network service management device 30 and the mobile 
communication network - IP network service control device 20, 
so as to achieve the three-layer structure corresponding to the 
mobile communication network 100 and to provide packet service 
that complements the mobile communication network function. 
At this time, the mobile communication network - IP network 
gateway device 10 is completely devoted to signal transmission. 
As for service execution, the mobile communication network - 
IP network gateway device 10 totally depends on the mobile 
communication network - IP network service management device 
30 and the mobile communication network - IP network service 
control device 20. 

In addition, the IP network connection processing unit 
12-2 provided in the mobile communication network - IP network 
gateway device 10 connects the mobile communication network 100 
and the IP network 200- The communication terminal or the 
predetermined communication device of the mobile communication 
network 100 and the communication terminal or the predetermined 
communication device of the IP network 200 receives not only 
mere voice communication service and data transfer service but 
also packet-type service by an enhanced mobile communication 
network function which is complemented by the association of 
the mobile communication network - IP network service 
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management device 30, the mobile communication network - IP 
network service control device 20, and the mobile communication 
network - IP network gateway device 10. 

Furthermore, the Internet connection from the 
communication terminal or the predetermined communication 
device 300 of the mobile communication network 100 via the IP 
network 200 which is connected to the mobile communication 
network 100 by the mobile communication network - IP network 
gateway device 10 is enabled by the mobile communication network 
- IP network gateway device 10. 

Specifically, by utilizing the function prepared by the 
IP network contents and service provider 400 connected to the 
mobile communication network 100, the communication terminal 
or the predetermined communication device 300 of the mobile 
communication network 100 can utilize service achieved by the 
Internet. Simultaneously, the IP network contents and service 
provider 400 can be given an opportunity for providing service 
to the communication terminal or the predetermined 
communication device 300 of the mobile communication network 
100, 

The mobile communication network - IP network service 
management device 30 manages the service contents definitions 
which define the service (process) contents and control 
information necessary for providing service as well as performs 
operations, maintenance, and management of the entire service 
providing system including all of the mobile communication 
network - IP network service management device 30,. the mobile 
communication network - IP network service control device 20, 
and the mobile communication network - IP network gateway device 
10. 
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Based on the service contents definitions defined by the 
mobile communication network - IP network service management 
device 30, the mobile communication network - IP network service 
control device 20 executes various packet-type services 
(controls) for the IP packets transmitted from the mobile 
conununication terminal 300 as well as the IP network contents 
and service provider 400 via the mobile communication network 
- IP network gateway device 10, and returns the execution 
results thereof to the mobile communication network - IP network 
gateway device 10. 

At this time, the mobile communication network - IP 
network gateway device 10 devotes itself to transmit the IP 
packets sent from the mobile communication terminal 300 as well 
as the IP network contents and service provider 400. 

In other words, the mobile communication network - IP 
network gateway device 10 performs only the transmission of the 
IP packets, regarding the communication between the mobile 
communication terminal 300 and the IP network contents and 
service provider 400 . When the IP packets transmitted from the 
mobile communication terminal 300 or the IP network contents 
and service provider 400 request the execution of the 
packet-type service, the mobile communication network - IP 
network gateway device 10 allocates the IP packets to the mobile 
communication network - IP network service control device 20 
and returns the response results of the service request, which 
is returned from the mobile communication network - IP network 
service control device 20, to a service request source. 

As indicated by (i) to (iii) in PIG- 8, when the IP packets 
are transmitted from the mobile communication terminal 300 or 
the IP network contents and service provider 400, the mobile 
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communication network - IP network gateway device 10 is operated 
ad below. 

As indicated by (i) in the drawing, when the mobile 
communication terminal 300 transmits the IP packet for the IP 
network contents and service provider 400 , routing is performed 
in the mobile communication network 100. Thereafter, the IP 
packets are arrived at the mobile communication network - IP 
network gateway device 10 which contains the IP network contents 
and service provider 400, the destination. 

Receiving the IP packets, the mobile communication 
network - IP network gateway device 10 identifies the 
destination of the IP packets, and allocates the IP packets to 
the corresponding IP network contents and service provider 400 . 
When the response for the IP packets is returned from the IP 
network contents and service provider 400, the mobile 
communication network - IP network gateway device 10 returns 
the response to the mobile communication terminal 300 which is 
the transmission source. 

Moreover, as indicated by (ii) in the drawing, when the 
mobile communication terminal 300 transmits the IP packets, 
which indicate a packet service request for the mobile 
communication network - IP network service control device 20, 
routing is performed in the mobile communication network 100. 
The IP packets are arrived at the mobile communication network 
- IP network gateway device 10 which contains the mobile 
communication network - IP network service control device 20, 
the destination. 

Receiving the IP packets, the mobile communication 
network - IP network gateway device 10 identifies the 
destination of the IP packets, and allocates the IP packets to 



37 



20fl4$12^15B mm MIYOSHI i MIYOSHI 



NO, 2774 P, 39/97 



the corresponding mobile cominunication network - IP network 
service control device 20 . When the response for the IP packets 
is returned from the mobile communication network - IP network 
service control device 20, the mobile communication network - 
IP network gateway device 10 returns the response to the mobile 
communication terminal 300 which is the transmission source. 

In addition, as indicated by (iii) in the drawing, when 
the IP network contents and service provider 400 transmits the 
IP packets which indicate a packet., service request for the 
mobile communication network - IP network service control 
device 20, the IP packets are arrived at the mobile 
communication network - IP network gateway device 10 which 
contains the IP network contents and service provider 400. 

Receiving the IP packets, the mobile communication 
network - IP network gateway device 10 identifies the 
destination of the IP packets, and allocates the IP packets to 
the corresponding mobile communication network - IP network 
service control device 20 . When the response for the IP packets 
is returned from the mobile communication network - IP network 
service control device 20, the mobile communication network - 
IP network gateway device 10 returns the response to the IP 
network contents and service provider 400 which is the 
transmission source. 

FIG. 9 is a diagram showing a sequence in the case where 
the mobile communication network - IP network gateway device 
10 operates as a communication interface while concealing user 
information in the communication between the mobile 
communication network 100 and the IP network contents and 
service provider 400. 

In Step (1) , the control signal performs connection 
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between the mobile conununication terminal 300 and the IP network 
contents and service provider 400, Specifically, the mobile 
coiranunlcation terminal 300 designates the IP network contents 
and service provider 400 which is the connection destination, 
and transmits a service request (connection request) to the 
mobile communication network 100. At this time, the mobile 
communication terminal 300 connects to the mobile communication 
network 100 through a mobile communication base station where 
the terminal itself is located. The mobile communication 
network 100, which has received the service request from the 
mobile communication terminal 300, identifies the IP network 
contents and service provider 400 designated as the connection 
destination, specifies the mobile communication network - IP 
network gateway device 10 containing the IP network contents 
and service provider 400, performs routing in the mobile 
communication network 100, and transmits the service request 
to the corresponding mobile communication network IP network 
gateway device 10. 

In Step (2) , the mobile communication network - IP network 
gateway device 10, which has received the service request from 
the mobile communication network 100, examines the correctness 
of the protocol type, the port number, the original header 

(extension header) by using the screening policy executing unit 

1142. 

In Step (3) , the gateway rule executing unit 1122 of the 
mobile communication network - IP network gateway device 10 
performs processes of various protocol conversions, and 
addition, deletion and conversion of the original header in 
response to the received service request, and converts the 
service request into identification information in one-to-one 
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association with phone number infornvation of the mobile 
communication terminal 300, so as to conceal the phone number 
information . 

In Step (4) , the connection path selection rule executing 
unit 1132 of the mobile communication network - IP network 
gateway device 10 selects a path to the IP network contents and 
service provider 400 which is the connection destination 
designated by the service request* The mobile communication 
network - TP network gateway device 10 transmits a service 
request of the mobile communication terminal 300 through the 
connection path thus selected - 

The IP network contents and service provider 400 , which 
is the service request destination, executes the received 
service in Step (5) , and returns the service process results 
to the mobile communication network - IP network gateway device 

10 in Step (6) . 

In Step (7) , by receiving the service process results from 
the IP network contents and service provider 400, the mobile 
communication network - IP network gateway device 10 examines 
the correctness of the protocol type, the port number, and the 
original header by using the screening policy executing unit 
1142. 

In Step (8) , the gateway rule executing unit 1122 of the 
mobile communication network - IP network gateway device 10 
performs processes of various protocol conversions, and 
addition, deletion and conversion of the original header in 
response to the received service request, and converts the 
identification information, which has been associated 
one-to-one previously, into phone number information of the 
mobile communication terminal 300. 
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In Step (9) , the connection path selection rule executing 
unit 1132 of the mobile coxnmunication network - IP network 
gateway device 10 selects a path to a mobile communication 
network 100 where the mobile communication terminal 300, to 
which a signal should be returned, ia located. 

In Step (10) , the mobile communication network - IP 
network gateway device 10 transmits a response to the service 
request from the IP network contents and service provider 400 
to the mobile communication terminal 300 which is the service 
request source, through a path thus selected. 

From the above operation, upon receipt of the service 
request to arbitrary IP network contents and service provider 
400 from the mobile communication terminal 300, the mobile 
communication network - IP network gateway device 10 can give 
the received service request to the IP network contents and 
service provider 400 while concealing the user information 
(information on the mobile communication terminal 300) , and 
relay the response from the IP network contents and service 
provider 400 for the service request to the mobile communication 
terminal 300 which is the request source for returning, so as 
to enable the connection from the mobile communication terminal 
300 to the IP network 200. 

FIG. 10 is a diagram showing a sequence, in which the 
mobile communication network - IP network service management 
device 30 generates new rules or policies in accordance with 
an input from external and distributes the new rules or policies 
to the mobile communication network - IP network gateway device 
10, and the mobile communication network - IP network gateway 
device 10 employs the rules or policies to dynamically process 
the IP packets. 
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When new information on the connection path selection 
rules, the gateway rules, or the screening policies is given 
to the mobile communication network - IP network service 
management device 30 from the external by the network 
administrator in Step (1) , the corresponding connection path 
selection rule generating unit 303 , the gateway rule generating 
unit 305, or the screening policy generating unit 307 generates 
new rules/policies in Step (2) . 

m Step (3) , the connection path selection rule 
distributing unit 304, the gateway rule distributing unit 306, 
or the screening policy distributing unit 308 distributes the 
newly generated rules or policies to the mobile communication 
network - IP network gateway device 10 through the mobile 
communication network - IP network service control device 20. 

In Step (4) , the corresponding connection path selection 
rule retaining unit 1131, the gateway rule retaining unit 1121, 
or the screening policy retaining unit 1141 in the mobile 
communication network - IP network gateway device 10 saves the 
received new rules or policies. 

In Step (5) , thereafter, the IP packets are transmitted 
to the mobile communication network - IP network gateway device 
10, from the mobile communication network 100 and the IP network 
200 which are contained in the mobile communication network - 
IP network gateway device 10, or the mobile communication 
terminal 300 and the IP network contents and service provider 
400. 

In Step (6) , the rule executing unit or the policy 
executing unit in the mobile communication network - IP network 
gateway device 10 corresponding to the received IP packets, in 
other words , the connection path selection executing unit 1132 , 
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the gateway rule executing unit 1122, or the screening policy 
executing unit 1142 reads out the saved rules or policies from 
the rule or policy saving units 1131, 1121, or 1141, 
respectively . 

In Step (7) , the rule executing unit or the policy 
executing unit 1122, 1132, or 1142, executes the readout rules 
or policies. 

Thus, by executing the rules or policies newly set during 
the operation/ the mobile communication network - IP network 
gateway device 10 can process the IP packets while changing the 
operation dynamically. 

PIG. 11 shows a sequence of a Push service provided to 
the IP network contents and service provider 400 by the mobile 
communication network - IP network service control device 20 , 
in other words, a service for distributing the contents to the 
mobile communication terminal 300 from the IP network contents 
and service provider 400. This Push service is executed as 
described below. 

In Step (1) , the IP network contents and service provider 
400 performs a service request (herein, a service request in 
the Push service) to the mobile communication network - IP 
network service control device 20 through the mobile 
communication network - IP network gateway device 10 which 
contains the IP network contents and service provider 400 itself . 
The service request in the Push service is contents incoming 
notification for the mobile communication terminal 300. 

In Step (2) , the mobile communication network - IP network 
service control device 20, which has received the Push service 
requests (contents incoming notification to the mobile 
communication terminal 300) from the IP network contents and 
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service provider 400, transmits the Push service request for 
a target mobile communication terminal 300 to the mobile 
communication network - IP network gateway device 10 which 
contains the mobile communication network - IP network service 
control device 20 itself. 

In Step (3) , the mobile communication network - IP network 
gateway device 10, which has received the Push request from the 
mobile communication network - IP network service control 
device 20, transmits the incoming notifications to the mobile 
communication terminal 300 through the mobile communication 
network 100. 

In Step (4) , the mobile communication terminal 300, which 
has received the incoming notification, transmits an incoming 
notification response to the mobile communication network - IP 
network gateway device 10 through the mobile communication 
network 100. 

In Step (5) , the mobile communication network - IP network 
gateway device 10, which has received the incoming notification 
response from the mobile communication terminal 300, returns 
the Push service request response to the mobile communication 
network - IP network service control device 20. 

in Step (6) , the mobile communication network - IP network 
service control device 20, which has received the Push service 
request response from the mobile communication network - IP 
network gateway device 10, returns the incoming notification 
response to the IP network contents and service provider 400. 
Thus, the IP network contents and the service server 400 can 
perform the incoming notification of the contents to the mobile 
communication terminal 300. 

In Step (7) , by the contents signal communication, the 
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mobile communication terminal 300, which has received the 
incoming notification, transmits contents acquisition 
requests to the IP network contents and service provider 400 
which has sent the incoming notification. In Step (8) , the IP 
network contents and service provider 400, which has received 
the contents acquisition requests, returns the contents 
acquisition request response to the mobile communication 
terminal 300, 

Note that the mobile communication network - IP network 
gateway device 10 performs a header conversion process for the 
contents signal sent and received between the mobile 
communication terminal 300 and the IP network contents and 
service provider 400. 

By using the above procedure, the mobile communication 
terminal 300 can acquire the contents from the IP network 
contents and service provider 400. The contents can be 
distributed to the mobile communication terminal 300 from the 
side of the IP network contents and service provider 400 by the 
entire sequence of FIG. 11- 

Note that the Push service has been described as an example 
of service. In addition to this, location information 
providing service can be provided, in which a present location 
of the mobile communication terminal 300 is acquired in the 
mobile communication network - IP network service control 
device 20 and provided to the IP network contents and service 
provider 400. A service process, protocol conversion, an 
interface for the IP network contents and service provider, and 
the like, which are used at this time, are implemented on the 
mobile communication network - IP network service control 
device 20 at an application level on an HTTP. 
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Thus, in the mobile communication network - IP network 
gateway device 10 and the gateway connection control method 
according to the present embodiment, by associating with the 
mobile communication network - IP network service management 
device 30 and the mobile communication network - IP network 
service control device 20, it is possible to provide various 
mobile communication services. Moreover, it is possible to 
support a change or addition of functions , by changing or adding 
the application. Thus, it is possible to support the change 
or addition flexibly. 

FIG. 12 shows association function between the mobile 
communication network - IP network service control device 20 
and the mobile communication network 100 or the IP network 200, 
by the mobile communication network - IP network gateway device 
10 according to the present embodiment. 

The mobile communication network - IP network gateway 
device 10 defines individual interfaces 1, 2, and so on, in 
accordance with a service type between the mobile communication 
network - IP network service control device 20 and the mobile 
communication network - IP network gateway device 10. These 
interfaces 1,2, and so on are achieved on a software basis for 
a signal process prepared for each service type. The signal 
processing unit 111 in the information processing unit 11 
functions as one of these interfaces. 

Thereupon, the mobile communication network - IP network 
gateway device 10 judges the service type and the destination 
requested by the IP packets received from the mobile 
communication network 100 or the IP network 200. When the 
destination is judged to be the mobile communication network 
- IP network service control device 20 , the mobile communication 
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network - IP network gateway device 10 performs the protocol 
conversion in accordance with the service type, and transfers 
the IP packets to the mobile communication network - IP network 
service control device 20 through a interface corresponding to 
the service type among the interfaces 1, 2, and so on. 

In addition, the mobile communication network - IP 
network gateway device 10 performs inverse protocol conversion 
on the IP packets of the service request response from the mobile 
communication network - IP network service control device 20 , 
and returns the packets to the mobile communication network 100 
or the IP network 200 which is the service request source. 

In other words , in providing service to the communication 
terminal or the predetermined communication devices 300 or 400 
of the mobile communication network 100 or the IP network 200 
utilizing the mobile communication network - IP network service 
control device 20, the mobile communication network - IP network 
gateway device 10 is configured to perform all the protocol 
conversions and packet transferring processes for the IP 
packets transmitted and received between the mobile 
communication network - IP network service control device 20 
and the mobile communication network 100 or the IP network 200. 

The processing function of this mobile communication 
network - IP network gateway device 10 is further detailed. 

When the IP packets are transmitted from the mobile 
communication network 100 or the IP network 200 to the mobile 
communication network - IP network gateway device 10 in Step 
(1) , the mobile communication network - IP network gateway 
device 10 performs judging process by each of the rule/policy 
executing units based on information described on various 
rules/policies which are distributed from the mobile 
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conraunication network - IP network service management device 
30 and saved in the rule/policy retaining unit in Step (2) . 

In Step (3) , when the mobile communication network - IP 
network gateway device 10 judges that the received IP packets 
are allowed to pass through, the destination of the IP packets 
is identified. Herein, the mobile communication network - IP 
network gateway device 10 identifies the mobile communication 
network - IP network service control device 20 as the 
destination . 

Thereupon, the mobile communication network - IP network 
gateway device 10 transfers the IP packets to the mobile 
communication network - IP network service control device 20. 
At thi$ time, the mobile communication network - IP network 
gateway device 10 performs the protocol conversion suitable for 
a service dedicated interface (herein, an interface 1) in 
accordance with the service type requested by the IP packets , 
and transfers the IP packets to the mobile communication network 
- IP network service control device 20 through the service 
dedicated interface. 

Thereafter, the mobile communication network - IP network 
gateway device 10 retains the service type, the destination, 
the source, and the identification number of the transferred 
IP packets. 

The mobile communication network - IP network service 
control device 20 executes the service process requested by the 
received IP packets in Step (4) , and returns the IP packets, 
to which the service process has been performed, to the mobile 
communication network - IP network gateway device 10 through 
the dedicated interface 1 in Step (5) . 

In Step (6) , the mobile communication network - IP network 
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gateway device 10 performs the inverse protocol conversion on 
the IP packets returned from the mobile communication network 
- IP network service control device 20 based on the information 
such as the retained service type, destination, source, and 
identification number, judges the destination to which the IP 
packets should be returned, and transfers the IP packets to the 
corresponding destination. 

As described above, by transferring the IP packet 
required for providing service to the communication terminal 
or the predetermined communication device 300 of the mobile 
communication network 100 or the communication terminal or the 
predetermined communication device of the IP network 200 and 
performing protocol conversion/inverse conversion required at 
this time in the mobile communication network - IP network 
gateway device 10 according to the present embodiment, it is 
possible to provide basic functions to the mobile communication 
network - IP network service control device 20 to be dedicated 
for the packet high-value-added service process. 

FIG. 13 shows the function of relay of the mobile 
communication network - IP network gateway device 10 between 
the mobile communication network 100 and the IP network 200, 
in order to distribute contents and services between the mobile 
communication terminal 300 and the IP contents and service 
provider 400. 

The mobile communication network - IP network gateway 
device 10 contains the IP network 200 and contains IP network 
contents and service provider 400 through the IP network 200. 

The mobile communication network - IP network gateway 
device 10 performs the operation and process, which are defined 
by the information described in the various rules /policies 
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distributed from the mobile communication network - IP network 
service management device 30, for the IP packets transmitted 
from the IP network contents and service provider 400, judges 
the service type and the destination requested by the IP packets, 
performs the protocol conversion in accordance with the 
corresponding service type, and transfers the IP packets to the 
corresponding destination. 

In addition, the mobile communication network - IP 
network gateway device 10 performs the operation and process, 
which are defined by information described in the various 
rules/policies distributed from the mobile communication 
network - IP network service management device 30, for the IP 
packets transmitted from the mobile communication network 100 
and the mobile communication network - IP network service 
control device 20, of which the destination is the IP network 
contents and service provider 400, judges the service type 
requested by the IP packets and the IP network contents and 
seirvice provider 400, the destination, performs the protocol 
conversion in accordance with the corresponding service, and 
transfers the IP packets to the corresponding destination. 

Thus, the mobile communication network - IP network 
gateway device 10 according to the present embodiment achieves 
the mutual communication among the mobile communication network 
- IP network service control device 20 , the mobile communication 
network 100, and the IP network contents and service provider 
400. 

The mobile communication network - IP network gateway 
device 10 contains the IP network contents and service provider 
400, defines minimum functions, prepared in the mobile 
communication network - IP network service control device 20 
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and the mobile communication network 100 by using the original 
header or the original method on the original protocol, or 
various service interfaces which invoke the services, between 
the mobile communication network - IP network gateway device 
10 and the IP network contents and service provider 400 . Using 
one or a combination of these service interfaces enables the 
IP network contents and service provider 400 to utilize the 
various functions of the mobile communication network 100. 

Thus, the IP contents and service provider 400 can provide 
various services, which utilize the mobile communication 
network functions, to the communication terminal or the 
predetermined communication device 300 contained in the mobile 
communication network 100, by combining these service 
interfaces as necessary. 

In other words, the mobile communication network - IP 
network gateway device 10 according to the present embodiment 
can provide platforms, which are freely customized and for 
providing service utilizing the mobile communication network 
function to the communication terminal or the predetermined 
communication device 300 of the side of the mobile communication 
network 100, to the IP network contents and service provider 
400. 

Referring to FIG. 13, the connection of xSP and the 
platform providing functions of the mobile communication 
network - IP network gateway device 10 according to the present 
embodiment are described. 

As shown in FIG. 13, the mobile communication network - 
IP network gateway device 10 has several network interfaces l, 
2 and so on for invoking a minimum mobile communication network 
function defined by the original header or the original method 
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on the original protocol. Theses network interfaces 1,2, and 
so on are implemented on HTTP. In addition, the mobile 
communication network - IP network gateway device 10 has service 
control device interfaces I, 2, and so on for each of services 
1,2, and so on, between the mobile communication network - IP 
network service control device 20 and the mobile communication 
network - IP network gateway device 10. These service control 
device interfaces 1, 2, and so on are original protocols 
implemented on the application layer or the equivalent layer. 

In Step (1) , the IP network contents and service provider 
400 transmit, to the mobile communication network - IP network 
gateway device 10, the IP packets of the service request for 
utilizing the mobile communication network function service 
(herein, service 1) provided in the mobile communication 
network - IP network service control device 20. 

The original protocol on HTTP (herein, an original 
protocol 1 on HTTP) is used as the protocol to invoke the service 
1. Through the original protocol 1, a service request is 
transmitted to the mobile communication network - IP network 
gateway device 10. At this time, the IP network contents and 
service provider 400 designate the mobile communication network 
function which is invoked by an extension method, in other words , 
the network interface, and designate invoking conditions of the 
functions by the extension header. 

The mobile communication network - IP network gateway 
device 10 identifies the service type, the destination, and 
service request permission/rejection requested by the IP 
packets in accordance with Information described in various 
rules/policies . 

Thereafter, the mobile communication network - IP network 
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gateway device 10 executes protocol conversion in accordance 
with the requested service type by the network interface 1 for 
the service 1 . In other words , the mobile communication network 
- IP network gateway device 10 converts the original protocol 
1 on HTTP into the original protocol 1 for the service control 
device interface 1. The mobile communication network - IP 
network gateway device 10 transmits the IP packets to the 
service control device 20 which is the destination, through the 
service control device interface 1. 

In Step (2) , the mobile communication network - IP network 
service control device 20 which accepted the service request 
from the IP network contents and service provider 400 processes 
the requested service 1 , and returns the results thereof to the 
mobile communication network - IP network gateway device 10 
through the service control device interface 1 dedicated for 
the service. 

The mobile communication network - IP network gateway 
device 10 performs processes of inverse protocol conventions 
as well as the addition, deletion and the change of the original 
header for the received results by using the network interface 
1 corresponding to the service 1, and returns the results to 
the IP network contents and service provider 400 which is the 
service request source. 

Thus, the IP network contents and service provider 400 
can select and utilize mobile communication network function 
services provided in the mobile communication network - IP 
network service control device 20 through the mobile 
communication network - IP network gateway device 10 on a 
minimum basis. 

In Step (3) , the communication terminal or the 
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predetermined communication device 300 contained in the mobile 
communication network 100 can access the IP network contents 
and service provider 400 existing in the IP network 200 through 
a specific interface (herein, an interface 4) . 

In Step (4) , accepting the service request of the HTTP 
protocol base from the communication terminal or the 
predetermined communication device 300 which is contained in 
the mobile communication network 100, the IP network contents 
and service provider 400 returns responses for the 
corresponding Web contents or the service requests through the 
interface 4. 

Thus, by utilizing one or a plurality of the mobile 
communication network function services on a minimum basis 
through the interface provided in the mobile communication 
network - IP network service control device 20, the IP network 
contents and service provider 400 can construct the original 
service utilizing the mobile communication network functions, 
and provide original services utilizing the mobile 
communication network function to the service request of HTTP 
protocol base from the communication terminal or the 
predetermined communication device 300 of the mobile 
communication network 100. 

As a result, the mobile communication network - IP network 
gateway device 10 in the service providing system according to 
the present embodiment can provide the platforms to enable the 
IP network contents and service provider 400 in the IP network 
200 to provide original services utilizing the mobile 
communication network function to the communication terminal 
or the predetermined communication device 300 of the mobile 
communication network 100. 
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For example, described is the case where the mobile 
conimunication network - IP network service control device 20 
provides "present location information service" as a service 
1 by using an interface 1 and the IP network contents and service 
provider 400 provides "walking distance measuring service" to 
the mobile communication terminal 300 of the side of the mobile 
communication network 100. 

(i) The IP network contents and service provider 400 
receives a walking distance measuring service request from the 
mobile communication terminal 300 through the mobile 
communication network - IP network gateway device 10. 

(ii) In this case, the IP network contents and service 
provider 400 transmits the present location measuring service 
request of the mobile communication terminal 300 to the mobile 
communication network - IP network service control device 20 
through the mobile communication network - IP network gateway 
device 10. 

(iii) By contrast, the mobile communication network - IP 
network gateway device 10 performs protocol conversion and 
other necessary processes by using the network interface 1, and 
transfers the present location measuring service request to the 
service 1 of the mobile communication network - IP network 
service control device 20 through the service control device 
interface 1. 

(iv) Receiving the request of the service 1, the mobile 
communication network - IP network service control device 20 
executes the present location search for the mobile 
communication terminal 300 and returns the search results 
thereof to the mobile communication network - IP network gateway 
device 10 also through the service control device interface 1. 
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Thereafter, the mobile conununication network - IP network 
gateway device 10 performs the inverse protocol conversion and 
Other necessary processes by using the network interface 1 and 
returns the present location information to the IP network 
contents and service provider 400 which is the service request 
source . 

(v> The IP network contents and service provider 400 
repeats the same present location measuring service request at 
every certain period of time, for example, one minute. The IP 
network contents and service provider 400 receives the present 
location information which is the service response results 
every minute, and saves the present location information as the 
present location trace data of the mobile communication 
terminal 300. 

(vi) When the mobile communication terminal 300 transmits 
the reference request for the walking distance results and the 
IP network contents and service provider 400 receives the 
request, the IP network contents and service provider 400 
composes the map information provided in the IP network contents 
and service provider 400 and the present location trace data, 
display, on a map, the walking path from the point where the 
walking distance calculation starting request is transmitted 
from the mobile communication terminal 300 to the point the 
reference request for the walking distance results is 
transmitted, as well as calculate and transmit the total walking 
distance to the mobile communication terminal 300 through the 
mobile communication network - IP network gateway device 10. 

Thus, by periodically and repeatedly utilizing the 
present location searching service which is one of the minimum 
services of the mobile communication network - IP network 

56 



2fl04$12fll5B 19^22j) MIYOSHI i MIY08H1 



NO. 2774 P. 58/97 



service control device 20, the IP network contents and service 
provider 400 can provide an applicant (a mobile conmiunication 
terminal 30 owned by this person) of the walking distance 
measuring service with the service for notifying the map of the 
walking path from the foregoing applying point to the reference 
point and the total walking distance. 

Moreover, as an another example, it is possible to make 
the IP network contents and service provider 400 provide service 
for notifying a sightseeing spot, a restaurant, a shopping spot 
and the like near the present location of the mobile 
communication terminal 300. 

In this case, upon receipt of the spot information service 
request from the mobile communication terminal 300, the IP 
network contents and service provider 400 utilizes the present 
location measuring service provided by the mobile communication 
network - IP network service control device 20, so as to identify 
the present location of the mobile communication terminal 300 
which is the inquire source. Then, the IP network contents and 
service provider 400 collates the present location with the map 
information contained in the device 400, so as to extract a 
restaurant existing in the radius of 100 m from the present 
location. Accordingly, the IP network contents and service 
provider 400 can provide spot information service for 
transmitting the map information indicating the present 
location and the existirig point of the object spot to the mobile 
communication terminal 300 which is the inquire source. 

The IP network contents and service provider 400 which 
is about to receive the foregoing service executes the 
processing program shown in FIG. 20. 

In Step SI, the IP network contents and service provider 
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400 waits until receiving a service request (e.g., present 
location walking measuring service request) from other program 
(e.g., walking distance measuring service) . 

Upon receipt of the service request, the IP network 
contents and service provider 400 follows YES and moves onto 
Step S2 . When the IP network contents and service provider 400 
does not receive the service request, the IP network contents 
and service provider 400 waits unless ending. In other words , 
the IP network and service provider 400 follows NO at Step SI 
and also follows KO in the judgment of 'end' in Step S6. 

In Step S2 , the IP network contents and service provider 
400 judges the contents of the service request, and creates a 
service request including a service type that should be 
requested to the mobile communication network - IP network 
service control device 400 and the service contents thereof. 
For example, the IP network contents and service provider 400 
creates the service request, which is a present location 
measuring service request and includes service contents 
requesting the present location measurement of the 
communication terminal or the communication device of a 
specific phone number. 

In Step S3, the IP network contents and service provider 
400 sends the created service request to the IF network 200, 
by designating a URL of the mobile communication network - IP 
network service control device 20. 

In the service providing system of the present embodiment, 
the mobile communication network - IP network gateway device 
10 , which contains the mobile communication network - IP network 
service control device 20 designated by the foregoing URL, 
receives the aforementioned service request, so as to transfer 
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it to the service 1 of the mobile communication network - IP 
network service control device 20 by using the aforementioned 
interface 1. Thereafter, the present location measured by the 
mobile communication network - IP network service control 
device 20 is returned to the IP network contents and service 
provider 400 as a response to the aforementioned service 
request . 

In Step S4, after transmitting the service request, the 
IP network contents and service provider 400 waits until 
receiving the response to the service. 

In Step S5, upon receipt of the service request response 
from the foregoing mobile communication network - IP network 
service control device 20, the IP network contents and service 
provider 400 transfers the contents of the service response to 
the other program which is the request source. 

In Step S6, the IP network contents and service provider 
400 waits until the next service request is transmitted from 
the other program unless an end command is received. 

Thus, the other program repeats to utilize the present 
program to repeatedly request the service request on a minimum 
basis to the mobile communication network - IP network service 
control device 20 as well as accumulates and utilizes the 
service responses. Accordingly, various services can be 
provided in the side of the IP network contents and service 
provider 400. 

Next, the protocol conversion function of the mobile 
communication network - IP network gateway device 10 is 
described with reference to FIGS. 14 and 15. 

When the mobile communication network - IP network 
gateway device 10 according to the present embodiment relays 
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the IP packets tranamitted and received to and from either the 
mobile communication network 100, the IP network 200, or the 
mobile communication network - IP network service control 
device 20, which are contained in the device 10, in order to 
achieve not only the protocol conversion between the upper and 
lower layers following the OS I reference model or the different 
protocol conversion between the same layer but also the mutual 
communication between the networks , the devices, or the network 
and the device, the mobile communication network - IP network 
gateway device 10 performs the original protocol conversion by 
performing addition, deletion and conversion of the original 
header or the original method, and packet transition, 
discarding and path selection and so on, in accordance with the 
information described on the gateway rules , screening policies 
and connection path selection rules distributed from the mobile 
communication network - IP network service management device 
30 on the original protocol defined in the application layer 
or the equivalent layer. Thus, the mobile communication 
network - IP network gateway device 10 performs mutual 
communication with either the mobile communication network 100 , 
the IP network 200, or the mobile communication network - IP 
network service control device 20. 

Thus, the present mobile communication network - IP 
network gateway device 10 judges the IP packets transmitted from 
one of the mobile communication network 100, the IP network 200, 
and the mobile communication network - IP network service 
control device 20, in terms of the conditions Including a 
protocol type, the source and the destination, and correctness 
of the original header and the original method defined on HTTP 
and so on, in accordance with the information described on the 
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screening policies. Thereafter, the mobile coironunication 
network - IP network gateway device 10 determines whether or 
not to relay the IP packets. 

In addition, based on the screening policies, the mobile 
communication network - IP network gateway device 10 discards 
the IP packets to avoid congestion, when the IP packets more 
than the limit of the process capabilities of the mobile 
communication network - IP network service management device 
30, the mobile communication network -• IP network service 
control device 20, or itself are transmitted. 

Moreover, the mobile communication network - IP network 
gateway device 10 judges the received IP packets in accordance 
with the information described on the gateway rules in terms 
of the type and the destination of the service request. The 
mobile communication network - IP network gateway device 10 
performs the protocol conversion between the upper and lower 
layers, the conversion to different protocol in the same layers , 
or the conversion of the original header or the original method 
on the original protocol defined on HTTP. 

Moreover, the mobile communication network - IP network 
gateway device 10 reads out the information designated by the 
service request, the destination, and the original protocol 
from the received IP packets, judges the network or the device, 
to which the IP packets should be transferred, and the 
connection path for the transfer in accordance with the 
information described on the connection path selection rules , 
and transfers the IP packets in accordance with the judgment. 

Furthermore, the mobile communication network - IP 
network gateway device 10 can interpret and edit the original 
header and the original method on the original protocol . For 
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the ones transmitted using the original protocol among the IP 
packets transmitted from the mobile communication network 100, 
the IP network 200, or the mobile communication network - IP 
network service control device 20, the mobile communication 
network - IP network gateway device 10 

(1) judges the correctness of the original header or the 
original method of the IP packets by the judgment in accordance 
with the information described on the screening policies , and 
determines the operation such as transferring or discarding the 
IP packets; 

(2) interprets the original header or the original method 
of the IP packets by the judgment in accordance with the 
information described on the gateway rules, acquires 
information including the service request type and the 
destination of the IP packets and so on, and performs addition, 
deletion or change of the original header or the original method 

as necessary; or 

(3) transfers the IP packets to the target network or 
device by the judgment in accordance with the information 
described on the connection path selection rules. 

Thus, the mobile communication network - IP network 
gateway device 10 enables mutual communication among the mobile 
communication network 100, the IP network 200, and the mobile 
communication network - IP network service control device 20 
by using the original protocol. 

Referring to FIG. 14, the operation of the mobile 
communication network - IP network gateway device 10 having the 
above features is described. 

Upon performing the communication by the original 
protocol on HTTP, the communication terminal or the 
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predetermined coiranunlcation device 300 of the side of the mobile 
communication network 100 and the communication terminal or the 
predetermined communication device 400 of the side of the IP 
network 200 transmit the IP packets by using the standard method 
of HTTP or the original method and identification information 
(URI) indicating the destination of the IP packets. 

The mobile communication network - IP network gateway 
device 10 examines the source, the destination, the used 
protocol, the designated port number, and the presence of an 
irregular original method and an original header of the received 
IP packets, and discards the IP packets that are against the 
screening policies. 

Meanwhile, the mobile communication network - IP network 
gateway device 10 examines the identification information URI 
indicating the destination for the IP packets that follow the 
screening policies, and judges the network or the device, to 
which the IP packets should be transferred, in accordance with 
the connection path selection rules. 

The mobile communication network - IP network gateway 
device 10 performs the various protocol conversions and 
processes including the addition, deletion or conversion of the 
original header shown in the undermentioned (1) to (5) , for the 
IP packets transmitted from the network and the device contained 
therein and the IP packets transmitted to the network or the 
device in accordance with the information described in the 
gateway rules. 

Reference numeral (1) in FIG. 14 indicates the process 
for the IP packets transmitted from the mobile communication 
network 100 to the mobile communication network - IP network 
service control device 20. 
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When the destination designated by the IP packets 
transmitted from the mobile coinmunication network 100 to the 
mobile communication network - IP network gateway device 10 is 
the mobile communication network - IP network service control 
device 20 , the mobile communication network - IP network gateway 
device 10 judges the mobile communication network - IP network 
service control device 20, to which the IP packets should be 
transferred, by using the connection path selection rules, and 
determines the path to the corresponding mobile communication 
network - IP network service control device 20 » 

At this time, the mobile communication network - IP 
network gateway device 10 adds the original header to the IP 
packets and transfers the IP packets, so that the mobile 
communication network - IP network service control device 20 
can identify the communication terminal or the predetermined 
communication device 300 of the mobile communication network 
100 which is the source of the IP packets. 

Note that the value of the original header added this time 
is not directly concerned with personal information such as a 
phone number of the mobile communication terminal 300, but is 
identification information associated with the phone number of 
the mobile communication terminal 300 in one-to-one, which is 
defined by the gateway rules. 

Reference numeral (2) in FIG. 14 indicates the process 
for the communication between the mobile communication network 
100 and the mobile communication network - IP network gateway 
device 10. The mobile communication network - IE network 
gateway device 10 does not edit the original header particularly 
in this section, or the like. Instead, the mobile communication 
network - IP network gateway device 10 performs the protocol 
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conversion between the network layers in the OSI reference 
model . 

Reference numeral (3) in PIG. 14 indicates the process 
for the IP packets transmitted from the mobile communication 
network - IP network gateway device 10 to the IP network 200 
(IP network contents and service provider 400) . 

When the destination designated by the IP packets 
transmitted from the mobile communication network 100 to the 
mobile communication network - IP network gateway device 10 is 
the IP network contents and service provider 400, the mobile 
communication network - IP network gateway device 10 judges the 
IP network contents and service provider 400, to which the IP 
packets should be transferred, by using the connection path 
selection rules, and selects the path to the corresponding IP 
network contents and service provider 400. 

At this time, the mobile communication network - IP 
network gateway device 10 adds the original header to the IP 
packets and transfers the IP packets, so that the IP network 
contents and service provider 400 can identify the 
communication terminal or the predetermined communication 
device 300 of the mobile communication network 100 which is the 
source of the IP packets. 

Note that, also in this case, the value of the added 
original header is not directly concerned with personal 
information such as a phone number of the mobile communication 
terminal 300, but is identification information which is 
defined by the gateway rules and associated with the phone 
number of the mobile communication terminal 300 in one-to-one. 

Reference numeral (4) in FIG. 14 indicates the process 
for the IP packets from the IP network 200 to the mobile 
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communication network 100. 

A charge for IP packet communication is normally 
performed for the communication terminal or the predetermined 
communication device 300 of the mobile communication network 
100, However, when the mobile communication network - IP 
network gateway device 10 receives the IP packets for the mobile 
communication network 100 transmitted from the IP network 200, 
the charging destination for the IP packet communication can 
be designated to the IP network contents and service provider 
400 which i$ the source, by using the original header. 

Note that this original header is used only between the 
mobile communication network - IP network gateway device 10 and 
the IP network 200. When the original header is added to the 
IP packets received from the IP network 200, the mobile 
communication network - IP network gateway device 10 deletes 
the original header, and transfers the IP packets to the mobile 
communication network 100. 

Reference numeral (5) in FIG. 14 indicates the process 
for the IP packets between the mobile communication network and 
the IP network. 

For Web access from the communication terminal or the 
predetermined communication device 300 of the mobile 
communication network 100 to the IP network 200, normal HTTP 
protocol is used, and only a normal HTTP method and an HTTP header 
are used. 

Thereupon, the mobile communication network - IP network 
gateway device 10 does not particularly perform the addition, 
deletion and the conversion regarding the normal HTTP header, 
but merely performs the IP packet transfer. 

However, in the Push service (e.g. , mail sending service) 
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of the contents from the IP network contents and service 
provider 400 to the communication terminal or the predetermined 
communication device 300 of the mobile communication network 
100, as shown in FIG, 15, the original header used in the mobile 
communication network 100 and the original header used in the 
IP network 200 are different. Thus, the conversion of the 
original header is performed in the mobile communication 
network - IP network gateway device 10 properly, 

Note that, by changing the gateway rules properly,, it is 
possible to change the judgment on the addition, deletion and 
conversion of the original header as described above. The 
mobile communication network - IP network gateway device 10 can 
define its operation by the gateway rules properly . 

All of these rule changes are performed in the mobile 
communication network - IP network service management device 
30 and distributed to the mobile communication network - TP 
network gateway device 10 through the mobile communication 
network - IP network service control device 20 to be retained. 

Specific examples 1 to 4 of the protocol conversion are 
described with reference to FIGS. 16 to 19* 

<Conversion Example 1> 

Conversion Example 1 of FIG- 16 shows the conversion 
process between an original protocol A and an original protocol 
on HTTP, 

The mobile communication network 100 and the mobile 
communication network - IP network service control device 20 
employs the original protocol A as a control signal protocol. 
Since a general entrepreneur cannot use this original protocol 
A, the original protocol on HTTP is defined by defining the 
original header or the original method as a control signal 
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protocol between the mobile communication network - IP network 
gateway device 10 and the IP network 200. 

Moreover, the mobile communication network - IP network 
gateway device 10 executes the conversion process between the 
original protocol A and the original protocol on HTTP. This 
enables the control signals to be mutually communicated between 
the mobile communication network 100 and the IP network 200. 
The protocol conversion process is described below. 

As shown in FIG. 16, in Step (1) , a control, signal for 
the IP network 200 from the mobile communication network 100 
is transmitted to the mobile communication network - IP network 
gateway device 10 by the original protocol A. 

In Step (2) , the information processing unit 11 of the 
mobile communication network - IP network gateway device 10 
judges that the signal type is a control signal by the judgment 
of the gateway rules, and converts the original protocol A of 
the side of the mobile communication network 100 into the 
original protocol on HTTP for the IP network 200. 

In Step (3) , the information processing unit 11 of the 
mobile communication network - IP network gateway device 10 
employs the original protocol on HTTP converted in step' {2) to 
transmit the received control signal to the IP network contents 
and service provider 400 which is the destination. 

In Step (4) , the IP network contents and service provider 
400 transmits the control signal to the mobile communication 
network - IP network gateway device 10 through the IP network 
200 by the original protocol on HTTP. 

In Step (5) , the information processing unit 11 of the 
mobile communication network - IP network gateway device 10 
judges that the signal type is the control signal by the judgment 
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of the gateway rule© , and converts the original protocol on HTTP 
for the IP network 200 into the original protocol A of the side 
of the mobile communication network 100. 

In Step (6) , the information processing unit 11 of the 
mobile communication network - IP network gateway device 10 
employs the original protocol A converted in Step (5) to 
transmit the control signal to the communication terminal or 
the predetermined communication device in the mobile 
communication network 100 which is the destination, 

<Conversion Example 2> 

Conversion Example 2 shown in PIG. 17 shows the conversion 
process between an original protocol B as a location information 
protocol used in the mobile communication network - IP network 
service control device 20 and an original protocol defined on 
HTTP on the side of the IP network 200. 

In order to utilize the mobile communication network 
function from the IP contents and service provider 400, between 
the mobile communication network - IP network gateway device 
10 and the IP network 200, the original protocol defined on HTTP 
is utilized, and the protocol conversion is performed in the 
mobile communication network - IP network gateway device 10. 
Thus, the location information service of the mobile 
communication network - IP network service control device 20 
can be utilized from the IP network contents and service 
provider 400. The process operation of this case can be used 
as described below* 

As shown in FIG. 17, in Step (1) , the original header and 
the original method for acquiring location information defined 
in the original protocol on HTTP are used to transmit a location 
information requesting signal to the mobile communication 
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network - IP network gateway device 10, from the IP network 200 . 

In Step (2) , the information processing unit 11 of the 
mobile communication network - IP network gateway device 10, 
which has received the location information requesting signal, 
judges that the service request type is the location information 
requesting signal by the judgment of the gateway rules, and 
converts the service request from the original protocol on HTTP 
to the original protocol B of the mobile communication network 
- IP network service control device 20 • 

In Step (3) , the information processing unit 11 of the 
mobile communication network - IP network gateway device 10 
employs the converted original protocol B to transfer the 
location information requesting signal to the mobile 
communication network - IP network service control device 20. 

In Step (4) , upon receipt of the location information 
requesting signal of the original protocol B, the mobile 
communication network - IP network service control device 20 
executes a predetermined location information service process. 

In Step (5) , the mobile communication network - IP network 
service control device 20 transmits the service process results 
to the mobile communication network - IP network gateway device 
10 by the original protocol B. 

In Step (6) , the mobile communication network - IP network 
gateway device 10 converts the original protocol B into the 
original protocol on HTTP. 

In Step (4) , the mobile communication network - IP network 
gateway device 10 transmits the service process results for the 
location information request to the IP network contents and 
service provider 400 which is the service request source, by 
employing the original protocol on HTTP. 
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<Conversion Example 3> 

In Conversion Example 3 shown in FIG. 18, the mobile 
communication network - IP network service control device 20 
employs an original protocol C as a charging information 
protocol. Contents and service are transmitted and received 
to and from the mobile communication network 100 and the IP 
network 200 by employing HTTP. 

Thereupon, the mobile communication network - IP network 
gateway device 10 monitors the transmission and receipt of the 
contents and services to and from the IP network 200 and the 
mobile communication network 100, generates charging 
information in accordance with the amount of IP packets 
transferred by the mobile communication network - IP network 
gateway device 10, and utilizes the original protocol C to 
transmit the charging information to the mobile communication 
network - IP network service control device 20, FIG, 18 shows 
the protocol conversion process operation of this case. 

As shown in FIG- 18, in Step (1) , the contents and the 
services are transmitted and received to and from the mobile 
communication network 100 and the IP network 200 by employing 
HTTP - 

In Step (2) , the mobile communication network - IP network 
gateway device 10 monitors the amount of IP packets transferred 
between the mobile communication network 100 and the IP network 
200, and generates the charging information in accordance with 
the amount of transmitted and received IP packets. 

In Step (3) , the mobile communication network - IP network 
gateway device 10 transmits the charging information to the 
mobile communication network - IP network service control 
device 20 by employing the original protocol C. 
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<Conversion Example 4> 

In Convereion Example 4 shown in FIG. 19, the mobile 
communication network 100 employs an original protocol (an 
original header or an original method) defined on HTTP as a 
protocol for sending and receiving mails . In addition, another 
original protocol defined on HTTP as a protocol for sending and 
receiving mails is used between the mobile communication 
network - IP network gateway device 10 and the IP network 200. 

Thus, upon sending and receiving mails to and from the 
mobile communication network 100 and the IP network 200, it is 
necessary to perform conversions (original method/header 
conversion) between the original protocols on HTTP in the mobile 
communication network - IP network gateway device 10 . When the 
Push service such as sending mails is performed, the mobile 
communication network - IP network gateway device 10 performs 
the protocol conversion process as shown in FIG. 19. 

As shown in FIG. 19, in Step (1) , the mobile conimunication 
network - IP network gateway device 10 receives a mail 
acquisition requesting signal from the mobile communication 
network 100. 

In Step (2) , the mobile communication network - IP network 
gateway device 10 performs a judging process by the gateway 
rules for the mail acquisition requesting signal received from 
the mobile communication network 10, and judges that the signal 
is the mail acquisition rec[uesting signal. Since the mail 
acquisition requesting signal is transmitted by employing HTTP 
in communication, the mobile communication network - IP network 
gateway device 10 relays the mail acquisition requesting signal 
to the IP network 200 without performing particular processes. 

In Step (3) , the mobile communication network - IP network 
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gateway device 10 employs a normal HTTP to transmit the mail 
acquisition requesting signal to the IP network 200. 

In Step (3) , when retaining mails for the mobile 
communication terminal 300 on the mobile communication network 
100, which has been transmitting the mail acquisition 
requesting signal , the IP network contents and service provider 
400 on the IP network 200, which acquired the mail acquisition 
requesting signal, employs the original protocol on HTTP to 
respond the mail acquisition requesting signal. 

In Step (5) / the mobile communication network - IP network 
gateway device 10 performs the judging process for the signal 
received from the IP network 200 by the gateway rules , and judges 
that the signal is a mail acquisition responding signal. 
Thereafter, the mobile communication network - IP network 
gateway device 10 executes the conversion shown in FIG. 11 
regarding the original header included in the mail acquisition 
responding signal. 

In Step (6) , the mobile communication network - IP network 
gateway device 10 employs the original protocol on HTTP to 
transfer the mail acquisition responding signal to the mobile 
communication terminal 300 which id the source of the mail 
acquisition requesting signal. 

(Second Embodiment) 

Referring to FIGS. 21 to 25, a second embodiment of the 
present invention is described. Hereinafter, differences 
between the present embodiment and the aforementioned first 
embodiment are mainly described. 

As shown in PIG. 21, an information processing unit 11 
of a mobile communication network - IP network gateway device 
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10 according to the present embodiment includes a service type 
information data retaining unit 1151 in addition to the 
configuration of the information processing unit 11 of the 
mobile communication network - IP network gateway device 10 
according to the first embodiment shown in FIG. 2. 

The service type information data retaining unit 1151 is 
configured to store and retain service type information data 
transmitted from a mobile communication network - IP network 
service control device 20. The service type information data 
retaining unit 1151 retains the plurality of service type 
information data corresponding to the service types. 

Herein, the service type information data includes ^ rules 
relating to protocol conversion (protocol conversion 
information)" and '^information on a signal process sequence", 
which are performed on a signal when the signal corresponding 
to a predetermined service type is transmitted from a 
communication terminal or a predetermined communication device 
of a mobile communication network 100 or an IP network 200* 

As a result, the mobile communication network - IP network 
gateway device 10 according to the present embodiment can 
execute protocol conversion and a signal process sequence for 
responding the plurality of types of service requests in the 
signal processing unit 111. 

For example, the service type information data retaining 
unit 1151 retains the service type information data for the Push 
service, so that the mobile communication network - IP network 
gateway device 10 can perform protocol conversion suitable for 
the Push service, for instance, original header conversion, as 
shown in FIG. 15 , In addition, the mobile communication network 
- IP network gateway device 10 can execute the signal process 
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sequence suitable for the Push service as shown in FIG. 11. 

As described above, by retaining the service type 
information data for various services in the service type 
information data retaining unit 1151, the mobile communication 
network - IP network gateway device 10 can execute the protocol 
conversion and the signal process sequence suitable for the 
various services . 

As shown in FIG. 22, the mobile communication network - 
IP network service control device 20 according to the present 
embodiment includes a service type information data extracting 
unit 205 and a service type information data distributing unit 
206, in addition to the configuration of the mobile 
communication network - IP network service control device 20 
according to the first embodiment shown in FIG, 3. 

The mobile communication network - IP network service 
control device 20 retains service contents definitions 
distributed from a mobile communication network - IP network 
service management device 30 in the service contents definition 
retaining unit 201. Note that service process contents for a 
signal (IP packet) transmitted from the mobile communication 
network - IP network gateway device 10 are described in the 
service contents definitions. 

In other words, the mobile communication network - IP 
network service control device 20 judges a service type 
requested by the signal transmitted from the mobile 
communication network - IP network gateway device 10, retrieves 
the service contents definitions for the service type thereof, 
and executes a service process (service control) for the signal . 

Herein, upon receipt of the service contents definitions 
from the mobile communication network - IP network service 
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management device 30, the service type information data 
extracting unit 205 of the mobile communication - IP network 
service control device 20 extracts signal process contents that 
should be processed in the mobile communication network - IP 
network gateway device 10 for the service type, and generates 
the service type information data. The service type 
information data distributing unit 206 distributes the 
generated service type information data to the mobile 
communication network - IP network gateway device 10. 

FIG* 23 shows a format of a signal transmitted from the 
communication terminal or the predetermined communication 
device of the mobile communication network 100 or the IP network 
200 to the mobile communication network - IP network gateway 
device 10, This signal includes '"destination information of 
the signal (destination information)'', '^source information of 
the signal'^, '^protocol type information'' and ^service type 
information'' . 

Herein, by extracting the ^destination information'* from 
the received signal as well as selecting and executing 
connection path selection rules , which should be applied to the 
"^destination information", among the connection path selection 
rules retained in the mobile communication network - IP network 
gateway device 10 , the mobile communication network - IP network 
gateway device 10 can select a connection path appropriate for 
the signal. 

In addition, by selecting and executing screening 
policies, which should be applied to the signal, based on the 
'^destination inf ormation'^ , ^source information" and '•service 
type information" extracted from the received signal in the 
signal processing unit 111, the mobile communication network 
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- IP network gateway device 10 can execute a security process 
appropriate for the signal. 

Moreover, by extracting the ''service type information" 
from the received signal as well as selecting and executing the 
service type information data that should be applied to the 
service type corresponding to the ''service type information'' 
among the service type information data retained in the mobile 
communication network - IP network gateway device, the mobile 
communication network - IP network gateway device 10 can perform 
a protocol conversion process and a signal process sequence, 
which are appropriate for the requested service type. 

Furthermore, the mobile communication network - IP 
network gateway device 10 transmits the aforementioned 
processed signal to the destination designated by the signal 
in the ''destination information'', or transmits the signal to 
the destination predetermined by the service type designated 
in the ''service type information''. 

Herein, the mobile communication network - IP network 
service control device 20, or the communication terminal or the 
predetermined communication device of the mobile communication 
network 100 or the IP network 200 receives the signal 
appropriately processed in advance by the mobile communication 
network - IP network gateway device 10, thereby reduction of 
the process load can be achieved. 

As described above, the mobile communication network - 
IP network gateway device 10 can execute appropriate protocol 
conversion and the signal process sequence in accordance with 
the service type. 

In addition, the mobile communication network - IP 
network gateway device 10 transmits the aforementioned 
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processed signal to the mobile communication network - IP 
network service control device 20 or the mobile communication 
terminal or the predetermined communication device of the 
mobile communication network 100 or the IP network 200 while 
embedding the service type information requested by the signal 
in the processed signal . As a result, the mobile communication 
network IP network service control device 20, which has 
received the signal, can judge the service type that should be 
executed by the device as well as select and execute the 
appropriate one among the service contents definitions retained 
by the device for the signal. Furthermore, the communication 
terminal or the predetermined communication device of the 
mobile communication network 100 or the IP network 200, which 
has received the signal, can easily judge the process that 
should be performed by the communication terminal or the 
predetermined communication device for the signal. 

Referring to FIG, 24, the operation of a service providing 
system according to the present embodiment is described. 

As shown in PIG. 24, in Step (1), the communication 
terminal or the predetermined communication device of the 
mobile communication network 100 or the IP network 200 
designates the mobile communication network - IP network 
service control device 20 as the ^destination information'', and 
transmits the signal requesting a service type „ to the mobile, 
communication network - IP network gateway device 10- 

In Step (2) , the signal processing unit 111 of the mobile 
communication network - IP network gateway device 10, which has 
received the signal, extracts the ^service type information" 
included in the signal, and inquires the service type 
information data retaining unit 1151 whether or not the device 
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retains the service type information data corresponding to the 
'^service type information. " The service type Information data 
retaining unit 1151 retrieves and returns the service type 
information data „ to the signal processing unit 111. 

In Step (3) , the signal processing unit 111, which has 
received the service type information data executes the 
predetermined signal process sequence and protocol conversion 
in accordance with the contents described in the service type 
information data „ . 

In Step (4) , the signal processing unit 111 transmits the 
signal, on which the predetermined process is performed, to the 
mobile communication network - IP network service control 
device 20 in accordance with the ^destination information'' 
included in the signal. 

In Step (5) , a service contents definition executing unit 
202 of the mobile communication network - IP network service 
control device 20, which has received the signal, judges the 
service type requested by the signal, and inquires a service 
contents definition retaining unit 201 whether or not the device 
contains the corresponding service contents definitions. The 
service contents definition retaining unit 201 retrieves and 
returns the corresponding service contents definition „ to the 
service contents definition executing unit 202. 

In Step (6) , the service contents definition executing 
unit 202, which has received the service contents definition 
„, executes a predetermined service process in accordance with 
the contents described in the service contents definition ^. 

In Step (7) , the service contents definition executing 
unit 202 returns the signal, on which the predetermined service 
process has been performed, to the mobile communication network 
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- IP network gateway device 10, 

In Step (8) , the mobile coitanuni cation network - IP network 
gateway device 10 returns the signal, on which the service 
process has been performed, transmitted from the mobile 
communication network - IP network service control device 20 
to the communication terminal or the predetermined 
communication device of the mobile communication network 100 
or the IP network 200 which is the source. 

Instead of integrally determining all the directions of 
transferring the signal received from the communication 
terminal or the predetermined communication device of the 
mobile communication network 100 or the IP network 200, the 
mobile communication network - IP network gateway device 10 
according to the present embodiment may be configured to 
determine the directions in accordance with the information 
described in the ^service type information data''. As a result, 
in the mobile communication network - IP network gateway device 
10 according to the present embodiment, a direction of 
transferring a signal is distinguished in accordance with the 
service type. 

For example, when the communication terminal or the 
predetermined communication device of the mobile communication 
network 100 designates the ^self information register'' as the 
service type information and transmits the signal in order to 
register the information on the communication terminal or the 
predetermined communication device with the mobile 
communication network - IP network service control device 20, 
the mobile communication network - IP network gateway device 
10, which has received the signal, refers the service type 
information data corresponding to the service type information, 
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detects that the destination of the signal is the mobile 
communication network - IP network service control device 20, 
and performs the predetermined signal process • Thereafter, 
the mobile communication network - IP network gateway device 
10 transmits the signal to the mobile communication network - 
IP network service control device 20. 

Moreover, for example, as shown in FIG. 17, when the 
communication terminal or the predetermined communication 
device of the IP network 200 designates the service type for 
acquiring location information on a communication device in the 
mobile communication network 100 and transmits the signal, the 
mobile communication network - IP network gateway device 10, 
which has received the signal, refers to the service type 
information data corresponding to the service type information, 
detects that the destination of the signal is the mobile 
communication network - IP network service control device 20, 
and performs the predetermined signal process. Thereafter, 
the mobile communication network - IP network gateway device 
10 transmits the signal to the mobile communication network - 
IP network service control device 20. 

In addition, for example, as shown in PIG. 16, when the 
communication tearminal or the predetermined communication 
device of the mobile communication network 100 transmits the 
signal for HTTP access to the IP network 200, the mobile 
communication network - IP network gateway device 10, which has 
received the signal , refers to the service type information data 
corresponding to the service type information, detects that the 
destination of the signal is the IP network 200, and performs 
the predetermined signal process* Thereafter, the mobile 
communication network - IP network gateway device 10 transmits 
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the signal to the IP network 200 . At this time, the ^destination 
information" designated in advance by the signal transmitted 
from the communication terminal or the predetermined 
communication device of the mobile communication network 100 
is used as the information for designating the final access 
destination (HTTP server in the IP network 200 or the like) . 

Furthermore, as shown in FIG. 18, when the communication 
is performed between the communication terminal or the like of 
the mobile communication network 100 and the communication 
terminal or the like of the IP network 200 through the mobile 
communication network - IP network gateway device 10 , the mobile 
communication network - IP network gateway device 10 can be 
configured to automatically collect information on the amount 
of packets dealt for the communication, and judge the 
destination of the information on the amount of packets in 
accordance with the described contents of the service type 
information data on a charging process, which are retained by 
the device. 

As described above, since the judgment for distinguishing 
directions of transferring the signal is performed in 
accordance with the information described in the service type 
information data retained in the device, the mobile 
communication network - IP network gateway device 10 according 
to the present embodiment can change the judging conditions of 
the directions of transferring the signal easily by changing 
or updating the service type information data prpperly. 

When transmitting (transferring) the signal, the mobile 
communication network - IP network gateway device 10 executes 
different protocol conversion occasionally depending on the 
destination of the signal « This case is described with 
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reference to FIG, 25. 

In an example of FIG. 25, an Internet 200-1 and a dedicated 
line 200-2 are connected to the mobile communication network 
- IP network gateway device 10, and HTTP servers X and Y are 
connected to the Internet 200-1 and the dedicated line 200-2, 
respectively. The mobile communication network - IP network 
gateway device 10 receives a signal requesting an access to an 
HTTP server from the communication terminal in the mobile 
communication network 100. 

In Step (1) , the communication terminal in the mobile 
communication network 100 designates the HTTP access as 
"service type information", designates the HTTP server Y 
connected to the mobile communication network - IP network 
gateway device 10 through the dedicated line 200-2 as the 
"destination information, " and transmits a signal to the mobile 
communication network - IP network gateway device 10. 

In Step (2) , the mobile communication network - IP network 
gateway device 10, which has received the signal, detects the 
service type requested by the received signal, and retrieves 
the service type information data retained in the device. 

In Step (3) , the mobile communication network - IP network 
gateway device 10 performs the predetermined signal process for 
the signal in accordance with the information described in the 
retrieved service type information data. 

In Step (4) , in order to detect the destination 
information included in the received signal and transmit the 
signal to the destination designated in the destination 
information, the mobile communication network - IP network 
gateway device 10 refers the connection path selection rules 
retained in the device and judges the connection path to the 
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HTTP server Y. 

In, Step (5) , the mobile communication network - IP network 
gateway device 10 transmits the signal to an IP network 
connection processing unit 12-2 based on the judged connection 
path to the HTTP server Y. 

In Step (6) , the IP network connection processing unit 
12-2, which has received the signal for the HTTP server T, 
recognizes that the HTTP server Y is connected through the 
dedicated line 200-2, and executes media conversion and 
protocol conversion suitable for the dedicated line 200-2. 

In Step (7) , after executing the predetermined media 
conversion and protocol conversion, the IP network connection 
processing unit 12-2 transfers the signal to the HTTP server 
Y. 

Note that, in Step (6), when the HTTP server X is 
designated as the destination, the IP network connection 
processing unit 12-2 executes the media conversion and the 
protocol conversion suitable for the Internet 200-1. 

As described above, the mobile communication network - 
IP network gateway device 10 according to the present embodiment 
can change the protocol conversion and media conversion, which 
are executed in accordance with the "service type information" 
and the "destination information" included in the received 
signal, by the service type information data and the connection 
path selection rules dynamically. 

Moreover, by being provided with a mobile communication 
network connection processing unit 12-1 and the IP network 
connection processing unit 12-2, the mobile communication 
network - IP network gateway device 10 according to the present 
embodiment can execute the processes including the media 
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conversion and the protocol conversion which are not directly 
concerned with the service process, independently of the 
service process. 

As a result, according to the mobile coinmunication 
network - IP network gateway device 10 in accordance with the 
present einbodiment , it is possible to freely change the network 
connected to the mobile communication network - IP network 
gateway device 10 without making any changes to the service 
contents definitions retained by the mobile communication 
network - IP network service control device 20 and the mobile 
communication network - IP network service management device 
30 and the signal processing unit 111 of the mobile 
communication network - IP network gateway device 10. 

INDUSTRIAL APPLICABILITY 

As described above, according to the present invention, 
it is possible to change gateway functions suitably by function 
change commands given through the service control device. 

In addition, according to the present invention, it is 
possible to process information required for the service 
control device suitably in accordance with the service type. 

Moreover, according to the present invention, it is 
possible to perform protocol conversion in accordance with a 
service type in an application layer suitably for various 
services , and provide the various services by simply changing 
or adding an application. 

Furthermore, according to the present invention, 
dedicated interfaces for the various services are provided 
between the service control device and the networks, signal 
transfer and protocol conversion/inverse conversion are 

85 



2oo4$i2«i5B \mn 



MIYOSHI i MIYOSHI 



NO. 2774 P. 



performed by the corresponding interfaces of the gateway device, 
and the signal is given to the service control device. Thus, 
it is possible to provide the service control device with basic 
functions for dedicating to process high-value-added services . 

Further, according to the present invention, by making 
the contents and service provider of the external network 
utilize the network interfaces prepared in the gateway device, 
it is possible to provide a platform which makes the mobile 
communication network function usable as the functions in the 
external network. 
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